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Four Horsemen Begin C-130 Bomb-Burst 
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HERE'S SKID PROTECTION 
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vair B-58 and Republic F-105. Installed on a 2-wheel fighter, the system weigt 


1 FIRST, CONSIDER THIS — A: to 


kidding tre 


2 TO ANSWER THE PROBLEM—Goodyea 
T . C ol syster 
Sh ' Stantly raps 
n skid is immi- 
s control 
releases brake 
s passed. Brake 


.) em ws comb! 
ies automatic skid 


trol if desired 


3 PROOF OF EFFECTIVENESS? Goodyear 
Anti-Skid System—specified for both the 
Convair B-58 and Republic F-105 

Goodyear Skid Warning System—exhaustively 
tested and enthusiastically received by military 
and commercial pilots. FAA-approved for 
Douglas DC-7B and DC-7C Aircraft 
Goodyear Pilot Modulated System—now prov- 
ing itself on one of the newest military jets. 
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4 FOR DETAILED INFORMATION on these 3 
miniaturized 4 t skid control systems 

and specific f that will help you decide 
which systen t for you—write Goodyear, 
Aviation Prod Division, Akron 16, Ohio, 
or Los Ange! 4. California 
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AVIATION PRODUCTS BY 


GOOD, 
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part numbers 


a carefully engineered design that meets 
the needs of a wide range of industry 
requirements. 


Well-known Voi-Shan superior quality con- 
trol and production methods assure a con 
sistent high reliability and effectiveness 
wherever weight /master is specified. Excess 
meta! has been removed without loss of full 





Now in quantity production in sizes 4 40 
through 4-24; the weight/master hex nut 
iS unequalled ‘as a successful answer to 
weight control and performance problems 
Weight/master hex nuts have passed 
industry witnessed qualifications tests and 
may be procured under the following 


CROSS REFERENCE 





WEIGHT/MASTER 
VS PART = MS = NAS = SIZE 189/100 PCS 
VN 300A40 MS 21042104 NAS 1291.04 440 155 
VN 390A62 MS 21042106 NAS 1291.06 6.32 0654 
VN 300A82 MS 21042108 NAS 1491.08 8.32 099) 
VN 300A0? : MS 2104213 NAS 1291 3 10.32 1440 
VN 300A048 | MS.2104214 NAS 1791 4 1/428 >340 
VN 300A054 MS 2104715 NAS 1291-5 5/1624 4180 
VN J00A064 MS 2104216 NAS 1291.6 1/424 5500 


4 " wa 


_ For information on these and other Voi'Shan 


fastening products write to 


: c ck mem a 


VOI-SHAN MANUFACTURING COMPANY 


8463 Higuera Street, Culver City, California 





Idea sessions 


on going places 





in the sky 


often put 

















pre-requisite to performance...precision. 


sonst OD EX CELLO 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND 
ASSEMBLIES BY EX-CELL-O AND ITS SUBSIDIARIES: BRYANT CHUCKING CORPORATION 
GRINDER CO., CADILLAC GAGE CO., MICHIGAN TOOL CO. SMITH BEARING Div DETROIT 32, MICHIGAN 











AVIATION CALENDAR 


Jan. 25-26—Annual Meeting, Association of 
Local Transport Airlines, National Avia 
tion Club, { ashington, D. ¢ 

Jan. 25-28—28th Annual Meeting, Institute 
of the Acronautical Sciences, Hotel Astor, 
New York, N. Y. Honors Night Dinner, 
Jan. 26 

Jan. 28-29—Solid Propellants Conference, 
American Rocket Society, Princeton Uni 
versity, Princeton, N. J 

Feb. 1-4—Winter Conference & Exhibit, 
Instrument Society of America, Rice Ho 
tel and Sam Houston Coliseum, Houston 

Feb. 2-4—15th Annual Reinforced Plasti 
Division Conference Society of — the 
Plastics Industry, Edgewater Beach Hotel 
Chi ago I) 

Feb. 3-5—1960 Winter Convention on Mih 
tary Electronics, Institute of Radio Engi 
neers, Biltmore Hotel, Los Angeles 

Feb, 10-12—Seventh Annual Solid-State Cir 
cuits Conference, Philadelphia, Pa. Spon 
sors: Institute of Radio Engineers; Ameri 
an Institute of Electrical Engineers; Um 
versity of Pennsylvama 

Feb. 16-18—First National Symposium on 
Nondestructive Testing of Amcraft and 
Missile Components, Hilton Hotel, San 
Antonio, Tex. Sponsors: Southwest Sex 
tion, Society for Nondestructive Testing; 
Southwest Research Institute 

Feb. 25-26—Seventh Scintillation Counter 
Symposium, Hotel Shoreham, W ashing 
ton, D. C. Sponsors: American Institute 

f Electrical Engineers; Atomic Energy 
Commission; Institute of Radio Engi 
neers; National Bureau of Standards 

Mar. 7-8—Fifth Annual Business Aircraft 
Safety Semmar, Dearborn Inn, Dearbor: 
Sponsor Fheht Safety Foundation 

Mar. 9 10—Symposi m on “Processing Ma 
terials for Re-Entry Structur Mian 
Hotel. Davton. Ohv Sponsor Midwest 
( hapter Society of Aircraft Material & 
Pre F.nginect 

(Continued on page 6) 
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GROUND SUPPORT 
COMPONENTS 
by LAVELLE 


d heat exchangers for portable 
of the components fabricated by 
jet aircraft and missiles. 








Radar consoles, shelters, a1 
aircraft heaters are typica 

Lavelle for ground support 

Lavelle facilities are especially geared for meeting the new 
and varied needs of manufacturers of servicing, control and 
ground support equipment. Lavelle production specialists, 
using advanced methods and facilities, are ready and able to 
produce intricate, light sheet metal weldments and assemblies 
to exacting specifications. Lavelle designed and built tools, 
production control, craftsmanship and rigid inspection assure 
consistent component quality dependable job delivery. 


Lavelle has the capabilities to produce ground support system 
parts and assemblies you need ... when you need them. Call 
on Lavelle for the finest in specialized fabricating services. 


Write for illustrated brochure describing 1 





| 








LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA. 


Between Philadel; Pa., and Trenton, N.J. 





New Series of Sprague Cylindrical-Style Radio Interference Filters: top row, l. to r.—4JN14, SIX, 
IIX115, 2OJX1S, S0JX20 bottom row-—SJX27, 1]X$4, 137X113, 1IK117, 21X49, 1IX118. 


New Series of Small, Light 
Radio Interference Filters 


The new cylindrical-style radio 
interference filters recently an- 
nounced by Sprague Electric 
Company are the smallest and 
lightest filters of their type avail- 
able for military and industrial 
electronic and electrical equip- 
ment. Their basic design was 
pioneered by Sprague in order 
to achieve maximum miniaturi- 
zation. © 

This new series of standard fil 
ters, believed to be the most com 
plete in the industry, ranges in 
current rating from 5 milliam 
peres to 50 amperes covering the 
majority of applications. 

The natural shape of the 
rolled capacitor section and of 
the toroidal inductors dictates 
the cylindrical form. All filters 
have threaded-neck mountings 
for use on panels or bulkheads. 
This assures both the proper 
isolation between input and out- 
put terminals as well as a firm 
peripheral mounting with mini- 
mum impedance to ground. 

Listed in Sprague Engineer- 
ing Bulletin 8100 (available 
upon request to the Technical 
Literature Department) are 68 
of the more popular low-pass 
filter designs intended for use 
as three-terminal networks con- 
nected in series with the cir- 
cuits to be filtered. The excel- 


lent interference attenuation 
characteristics reflect the use of 
Thrupass® capacitor sections. 

Since maximum effectiveness 
of filtering involves elimination 
of mutual coupling between in- 
put or noise source and output 
terminals, filters should be 
mounted where the leads being 
filtered pass through a shielded 
chassis or bulkhead. The 
threaded neck mounting is de- 
signed to give a firm metallic 
contact with the mounting sur- 
face over a closed path encir- 
cling the filtered line and to 
eliminate unwanted contact re- 
sistance so that the theoretical 
effectiveness of these units is 
realized in practice. 

Typical insertion loss is de- 
termined by measurements 
made in conformance with Mil- 
itary Standard MIL-STD-220. 
Minimum curves for specific fil- 
ters are available upon request. 

For assistance in solving un- 
usual interference, rating, or 
space problems, contact Inter- 
ference Control Field Service 
Manager, Sprague Electric Co., 
at 12870 Panama Street, Los 
Angeles 66, California; 224 Leo 
Street, Dayton 4, Ohio; or 327 
Marshall Street, North Adams, 
Massachusetts. 





AVIATION CALENDAR 


(Continued from page 5) 


Mar. 9-11—Conference on the Mechanical 
Properties of Engineering Ceramics, 
North Carolina State College, Raleigh, 
N. C. Sponsors: North Carolina State 
College School of Engineering; Office of 
Ordnance Research, U. 5S. Army 

Mar. 10-11—National Flight Propulsion 
Meeting (classified Secret), Institute of 
the Aeronautical Sciences, Cleveland, 
Ohio 

Mar. 17-18—Synchro Design and Testing 
Symposium, Department ot Commerce 
Auditorium, Washington, D.C. Sponsor 
Department of the Navy, Bureau of 
Naval Weapons 

Mar. 21-24—Institute of Radio Engineers’ 
International Convention, Waldorf As 
toria and Coliseum, New York, N. ¥ 

Mar. 23-25—Symposium on Optical Spectro- 
metric Measurement of High Tempera- 
tures, University of Chicago, Chicago, 
I}l. Sponsors: University of Chicago's Ap 
plied Science Laboratories; Jarrell Ash 
Co.; National Science Foundation 

Mar. 24-25—First Annual Symposium on 
Human Factors in Electronics, New York, 
N. Y. Sponsor: Institute of Radio En 
gineers’ Professional Group on Human 
Factors in Electrom 

Apr. 4-8—Fourth Colloquium, Combustion 
ind Propulsion Panel Advisory (Group 
for Aeronautical Research and Devel- 
opment NATO, Milan, Italy. Subject 
High Mach Number Air-Breathing En 
ginecs 

Apr. 5-8—1960) National Acronautic Meet- 
ing and Missiles and Aircraft Engineer 
ing Display, Society of Automotive Engi 
neers, Commodore Hotel, New York, 
N. ¥ 

Apr. 6-8—Structural Design of Space Vehi- 
cles Conference, Biltmore Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 
Society's Structures and Materials Com- 
mittee 

Apr. 6-8-1960 National Meeting “Hyper- 
Environments—Space Frontier,” Institute 
of Environmental Sciences, Biltmore Ho- 
tel, Los Angeles, Calif 

Apr. 19-21—International Symposium on Ac- 
tive Networks and Feedback Systems, 
Engineering Societies Bldg.. New York, 
N. Y. Sponsors: Polytechnic Institute of 
Brooklyn; Department of Defense Re- 
search Agencies; Institute of Radio Engi- 
necrs 

Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
Acronautical Sciences, Ambassador Hotel, 
Los Angeles, Calif. Cosponsors: NASA; 
the Rand Corp 

Apr. 21-22—Southwest Metals & Minerals 
Conference “Metals and Materials for the 
Space Age,” American Institute of Min 
ing, Metallurgical and Petroleum Engi- 
neers, Ambassador Hotel, Los Angeles 

Apr. 27-28—National Meeting on Spa ¢ Age 
Material Cincinnati Chapter of — the 
American Society for Metals, Sheraton 
Gibson Hotel, Cincinnati, Ohio 

May 2-4—National Acronautical Electron- 
Conference, Biltmore and Miam- 

k Hotel Davton, Ohi Sponsor 

titute of Radio Engineers’ Professional 

roup on Aeronautical and Navigational 





Pi 
I 

G 
bi 


ectroni 


AVIATION WEEK, January 18, 1960 





These rugged miniaturized instruments 
weighless than 4 ounces. Nevertheless, each 
Bourns Pressure Transducers unit is built to the same uncompromising 
standards that have won a place in every 
major missile program for Bourns instru- 
ments. At +35G vibration, these compact 


SUBMINIATURE SIZE instruments deliver a high level, low error, 
noise-free signal. Available in absolute or 
HIGH RELIABILITY 929°Pressure versions, overawide pressure 
range, the 420 and 720 lines will meet your 
most exacting performance and reliability 
requirements. These units, with a wide 
selection of mountings, pressure fittings and 
electrical connections, illustrate Bourns’ 
ability to translate the most stringent require- 
ments into high-performance transducers 
you can depend upon. They prove the state- 
ment—jn pressure transducers... it's Bourns 

for leadership 

Specifications 

7 Model 420. | Model720 
| 0-350 to 0-3500 psi 


| 
+ — 


Pressure ranges 15 to 0-350 psi 


Operating 
temperature 65 to +165°F | —65 to +165°F 


Static error band 1.0 to 1.3% 1.0 to 1.3% 


4.31" x 1.25" 


Dimensions 1 x 1.6” 





Weight 4 ounces 4 ounces 


omplete technical data 


Bourns, Inc., Instrument Division 
6135 Magnolia Ave., Riverside, Calif. 
Field Engineering Offices: 

Huntington Station, L.I. and Dallas, Texas 
Pioneers in potentiometer transducers for position, 
pressure and acceleration. Exclusive manufacturers 

of Trimpot®, Trimit®, E-Z-Trimit® 





ATLAS PRECISION 
PRODUCTS CO. 


Specialists in the design and produc- 


tion of electro-mechanical assemblies 
and fine precision gears, differentials 
and components for use in computer, 
automation and guidance systems of 
industry and the Armed Services. Pre- 
cision gears are Certified to meet 
A.G.M.A. specifications and stocked in 
pitches from 32 to 120. APPCO com- 
ponents are now in use in the nation’s 
finest precision mechanisms, 


MEASUREMENTS 
RESEARCH CO. 


Designers, developers and producers of 
custom electronic test equipment for qual- 
ity control, production test inspection and 
high reliability. Pioneers of new ap- 
proaches and economical solutions to the 
testing and evaluation of manufactured 
items through application of electronic 
techniques. Fully staffed for research and 
development work, equipped for com- 
plete production of electronic and electro- 
mechanical units of all types. 


ATLAS CHAIN & 
MANUFACTURING CO. 


Wholly owned subsidiary producing power 
transmission products for all types of in- 
dustries. Atlas Roller Chain, Flat-Veyor con- 
veying chain, specialty chains, sprockets 
and flexible couplings have proved their 
outstanding performance value in every 
type of industry where power or motion is 
to be transmitted. Atias Chain has pio- 
neered many new innovations in the power 
transmission field and many new develop- 
ments are now in the final test stage in 
their extensive research laboratories. 


Let Prudential Industries add extra precision to your products, write for complete details to 


Castor and Kensington Aves., Philadelphia 24, Pa. 


PRUDENTIAL INDUSTRIES 


Precision-eers For Industry 





Engineers: 

Here are sound reasons why 

it pays to specify 

National Seamless Mechanical Tubing 


USS National Seamless Stee! Mechanical Tubing offers you extraordinary 
freedom of design in a wide range of products from bushings to 
hydraulically operated telescoping booms. And, USS National Seamless 
Tubing helps cut processing costs, because it eliminates drilling operations; 
enables you to replace drills with simple, less expensive boring tools, 

and it reduces tool wear and tool changes; and, more important, 

more uniform parts can be turned out by the hundreds of thousands. 


Where USS National Seamless Tubing is used as a load-carrying member 
or part, it exhibits a number of structural advantages over other forms. 

Here are a few: it gives you a superior cross section when a part is designed 
to withstand equal loading in any direction; it resists bending stresses 
equally in all directions; it is able to absorb and localize shock; 

and in torsion, it provides better material distribution, and for a given weight, 
can withstand more load than other sections. 


And, of course, the name USS National is backed by the world's largest and 
most experienced manufacturer of seamless tubing—National Tube! 

The production of USS National Seamless Tubing, from ore to finished product, 
is entirely controlled by one organization. There is no divided responsibility. 
Every foot, every length, is made under the careful supervision of 

skilled men with years of tubemaking experience. For more than 60 years, 

USS National Seamless Tubing has been first with men who want 

the best in mechanical tubing. 


You'll find USS National Seamless Tubing available at select 

National Tube Distributors throughout the country. These distributors are 
strategically located and expertly trained in solving all types of tubing problems. 
Here, you can choose from a complete range of sizes and stocks. If you'd like 
to find out how USS National Seamless Tubing can be most effectively applied 


to your designs, contact your nearest USS National Distributor... soon! 
USS and National are registered trademarks 


National Tube 
Division of 
United States Steel 


Columbia Geneve Stee! Div: Sen Francesco Pec 
United States Stee! Suppty Drvis 
United States Stee! Export Company, Sew York 





PROVEN PERFORMANCE 
and RELIABILITY . . . 


Contributing to maintenance-free 
operation on today’s aircraft 
and missiles 


Sramnownen® 


"LARAMIE MMA ij 


; EAA A A . S Ad . x A’ AA’ > < ARAL ALARA SARASASS SA a } j 


<7 


SALES OFFICES: 


Atlanta, Chicago 
Cleveland, Dayton 


/ YS Wed Detroit, Fort Wayne 
; \ ? Fort Worth, Hawthorne 
Houston, Kansas City 
SRC > an d Milwaukee, New York 
P.O. Box 10398 Fort Worth, Texas . 1 Philadelphia, Pittsburgh 
Branch Plants: Hawthorne, Cal., Fort Wayne, Toronto San Francisco, Seattle 
in Canada: Stratoflex of Canada, inc. Toronto, Tulsa 
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Cable assemblies by BENDIX 


Specialized designs for the most exacting requirements 
The versatility of design and reliability of performance 
offered by Bendix* Cable Assemblies result from over a 
quarter century of precision manufacturing in this field 
Our outstanding research and design facilities are avail- 


able for designing cable assemblies to meet your 

quirements on each installation. Cable as- 

ire typical Scintilla Division developments 

aircraft, electronic and missile applicat 
*. 


spe CialiZe 
semblies sl 
in Cabii 


1ORS. 
Pat OFF 


MISSILE CONTROL CABLE: 


This cable is fabricated using 
Benseal® 


ompletely sealed and suit- 
(a plastic molded operation in ambient temperatures of 
connectors. Protects vital circuitry controlling the firis | F. Thermocouples are singly detachable 
missiles irness climinates any chance of trouble 
isture or other contaminants. 


THERMO COUPLE HARNESS: Flexible, 


covering) and Bendix 


CONTROL HARNESS: This configuration, encased and sealed u CELL CABLE: Ss 
metal braid and complete with junction lx f 


conducts elect 
withstand the 


lectricity to fuel control 
} ‘ i alely sand gaging devices immersed within 
uiverse cticcts ' wine nviror 

6 heat, vibration 


nbroken stainless steel bellov 


protection between current « 


steel integral connector shells 


HEAVY DUTY CABIF- Ground support cable assembly built and RIBBON CABLE: Rit 


bon type cable terminated to both standard 
designed for hard usage at missile launching sites. Heavy MS 


or | x Pyegmy® connectors. Advantages offered 
duty moldings and a tough neoprene tubing combine to by thi 
resist wear. 


f wiring include durability, performance, 
lightness minimum space requirements. 


Export Soles & Service: Bendix International Division, 205 E. 42nd St., New York 17, N.Y. Canadian Affilicte: Aviotion Electric td., 200 Laurentien Bivd., Montreal 9, Quebec 


SCINTILLA DIVISION [iw,-2aaa 





Marvelous new “eyes” for 


our defense...through 


hallicrafters 


Some dark night, America’s defense may well rest upon our ability ™? 
to.‘‘see’” what our enemies are up to. This is the urgent mission 

of Electronic Reconnaissance—uncanny “‘eyes’’ with which we 

can detect enemy electronic signals, and determine exactly the loca- 

tion, type and capability of the signal source. 


Since 1952 Hallicrafters, through its «Quick Reaction Capability 
Program, has been instrumental in the rapid development and 
continuous improvement of Electronic Reconnaissance systems. 
Today Hallicrafters QRC is being applied effectively to an in- 
creasingly broad area of military electronics, including airborne 
ECM, communications, SAGE and missile systems. ENGINEERS: Join our rapidly expanding 


Put this dynamic design and production force to work now. From QRC team now. For complete information 


single circuit to complete system . . . for land, sea, air or space 
application ... you’ll get reliable answers quickly and efficiently. Director of Engineering. 


hallicrafters (5) company 


MILITARY ELECTRONICS DIVISION CHICAGO 24, ILLINOIS 
URGENT PROBLEM S RELIABLY SOLVED 


address inquiries to: William F. Frankart, 


12 





NUCO presents the NEW 


FLEXi®YY Oo yPLING 
Fuet Lint 
Tested and qualified 
to MIL-C-25014 and other 
applicable specifications ; i ' PATENT APPLIED FOR 


Four Parts — Installs Without Tools! 


(Two single-unit assemblies and two “O” rings) 





as Slip “O” rings on each end of fuel © Snap “single -unit clam shell” over g Slip ““O” ring into Housing and 6) 
lines. @ Slide “Roto Lock” Housing on standard beaded ends of fuel line rotate lock ring to close unique “iris 
one side also. 4) Slide Housing over “clam she lock.” Repeat on other end. 


NO TOOLS REQUIRED... Can be installed 


in tight places, with one hand. No chance of 


NATIONAL UTILITIES 
improper installation. CORPORATION 


POSITIVE LOCKING... Unique “iris lock” ait 135 E. Railroad Ave. 


provides instant open and close with positive lock- Monrovia, Calif. 


ing feature in either position. Lockwire holes are 
. = > 7 > » . ™ 
optional. [] Please send complete in 


NO DISTORTION ...NO GALLING... There 


is no danger of damage to coupling or seal from 


formation about your Flexi- 


ble Fuel Line Couplings. 





repeated connecting and disconnecting. Impos- ie ee 





sible to distort or injure tube as coupling cannot 195 Best Roilrood Avenue 
venu DEPT._ 





be over-tightened. Monrovia, California 
LIGHTWEIGHT... . Fewer parts and smaller en- Elliott 7-2211 
velope size mean light weight. e ADORESS 
PNEUMATIC JOINTS... Ideally suited for use Manufacturers oj city. 
in medium temperature pneumatic systems, and Clamps © Couplings © Flanges 

many other applications. Strap Assemblies * Special Designs 


COMPANY 

















VTOL’S MOST MATURED CONCEPT: THE TILT WING 


Seven years of Hiller tilt wing design study, operations analyses, and successful wind tunnel programs have continued to 
verify the tilt wing as the most predictable and uniformly dependable approach to higher speed VTOL. 

Hiller’s veteran tilt wing engineering and manufacturing team, first in industry to undertake tilt wing contracts, and 
having completed the majority of industry studies in the field, remain avowed champions of this VTOL approach. Their 
experience continues to insist that operationally practical tilt wing aircraft, large and small, are ready to satisfy the 
urgent military and commercial need for VTOL. 

Destined to provide the most comprehensive volume of flight test data is the U.S. Air Force X-18, world’s largest VTOL 
project. The X-18 is currently undergoing flight testing at Edwards Air Force Base, Calif 


Designs are one thing. Deliveries another. Both come from 


HIilLLER AIRCRAFT CORPORATION 


PALO ALTO. CALIFORNIA - WASHINGTON, 0.C. 


Adhesive Engineering Division 
San Carios, California 





Now...PHILCO offers the only commercially 
available fully-tested mixer diode in the 





(0 KMC BAND 
A xz: . | } . ff 


— 



















































































100 KMC/SEC. 





10 KMC/SEC 


For Long-Range Space Communications 
and High Resolution Radar Applications 


Just de-classified! A proven mixer diode that, for 
the first time, makes useful the 70 KMC high fre- 
quency band of the spectrum! Previously, the high- 
est useful frequency was 35 KMC. The 1N2792 
is a reversible crystal designed for optimum low- 
noise performance. The crystal is of integral wave- 
guide construction with the diode mounted in a 
section of RG-98/U waveguide. It is hermetically 
sealed for resistance to moisture. 

It is primarily designed for high resolution radar 
applications and for long-range high altitude or wr 
space communications... atmospheric absorption 
prevents jamming from the ground. The Philco q Fd 
1N2792 is also well suited for EHF video detector 
applications. hee 

*hilco design and application facilities are at § 
your disposal in developing millimeter diodes to “ 
meet your specific requirements. For complete in- eet 
formation, write Special Components Dept. AW 160, 


Test Frequency 69,750mo- . 

1N2792 . 
times GERMANIUM MILLIMETER WAVE 
db MIXER DIODE 
MAMEDIATELY AVAILABLE 


> 


Noise Ratio, NRo 
Conversion Loss, Le 
RF impedance, VSWR............. 1. . times 
Crystal noise figure, NF ; db 


PHILCO. 


LANSDALE DIVISION, LANSDALE, PENNSYLVANIA 





Allied Research scientists, engineers 

and technicians in the Geophysics Division, 

are working directly on the frontier of 

knowledge utilizing the latest scientific and 
engineering technological advancements 

to perform studies in... satellite meteorology 
...fadar meteorology... short-range weather 
forecasting... cloud and fog dispersal... and other 
areas as diverse as the weather itself. 


Contributions to this and other fields of interest 
are greatly enhanced by completely equipped laboratory, 
testing and production facilities. 


The unusually broad capabilities 

of Allied Research have created outstanding 
career opportunities for those dedicated to 
working on the frontier of knowledge in... 


Aerodynamics 

SOLVING THE PUZZLES OF METEOROLOGY Applied Mechanics 
Aircraft Operations 

Chemistry 

Electronics and Instrumentation 
Geophysics 

Materials Research and Processes 
Meteorological Systems 

Nuclear Effects 

Physical Metallurgy 

Physics Research 

Propulsion 

Systems Engineering 

Vibration Isolation 

Weapon Systems Analysis 


To learn more about the 

career positions available to 
qualified scientists and 

engineers, forward your resume in 
complete confidence. A booklet 
describing Allied Research facilities 
and capabiiities is also available 

on request, 


ALLIED RESEARCH ASSOCIATES, INC. 


SARRISON 7-2434 


15, MA 
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? 


Flow testing of liquid nitrogen 











ond liquid oxygen test loop. Lowell 


Vocuum testing ond shipping. Los Angeles 





assembly in dust-free orea 


East to West...Facilities you can depend upon 


Keeping pace with dynamic developments in 
the use of cryogenic fluids, STANDARD STEEL 
CORPORATION has the specialized plants and 
equipment that can be entrusted with your most 
demanding work. Strategic locations across the 
country. 

These facilities are the finest in America; espe- 
cially designed for one purpose —the producing 
of superior cryogenic products. 


Making a variety of equipment for storing, trans- 
porting and distributing low temperature liquids, 
this pioneer organization can be of benefit to your 
program 

With plants and facilities in Massachusetts, 
Illinois and California, STANDARD methods 
and management will satisfy your most exacting 
requirements 

Contact our nearest plant: 


5088 Bovle Avenue 


STANDARD STEEL CORPORATION 222: 


CAMBRIDGE COM PANY Division Leader Iron Works 


( Division) 
Decatur 88, Illinois 


Cambridge Company 

( Division) 

88 Industrial Park 
Lowell, Massachusetts 





The Ryan Firebee is America’s most widely 
used jet target missile. It keeps more men, mis- 
siles and weapons systems combat-ready than 
all other jet targets combined. The Firebee is 
fast (over 500 mph)... high-flying (up to 50,000 
feet)...reliable (30 minutes-a-flight average)... 
durable (up to 20 flights). 

The Firebee is operational, “off-the-shelf” 
hardware. It is the exclusive target used in the 


Air Force’s Project “William Tell” Weapons 
Meets. The Firebee is the most realistic stand-in 
for “enemy” aircraft ever developed to test men 
and weapons. 

Now an even more advanced version of the 
Firebee is in production at Ryan. The Q-2C 
Firebee, already on order by the Air Force, 
has flown at Mach .95 speeds and 59,000-foot 
altitudes. 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 


RYAN BUILDS BETTER 
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Johns-/anville Announces...MIN-KLAD INTERLOK 


. ++ @ new structural system interlocking Min-K insulation and high-temperature reinforced plastic 


Missile experience shows that in certain 
heat control situations no one material 
will perform as well as two (or more)— 
an insulation with protective high-temper- 
ature facings. 


Problem is how to effectively combine 
these materials into a structurally strong 
unit? The answer is Min-Klad Interlok 


+ v 





1) Outer facing, 2) Interlocking web, 3) Core, 
any one of several Min-K formulations, and 
4) Inner facing. 





All the above components combine to provide a 
custom-made structural strong insulating system. 
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—a new structural system that interlocks 
Min-K insulation and reinforced plastic 
metal or other high-temperature facings. 


The result: one product that gives the 
missile designer every advantage of high 
temperature plastic or metal foil 

strength, toughness, rigidity! Erosion re 
sistance! High heat capacit 


plus the outstanding advantages of 
Min-K insulation—an insulating core that 
has the lowest thermal conductivity avail 
able for service temperatures up to 2000°F 
steady-state, and higher for transients 
Min-K’s thermal conductivity is actually 
lower than the conductivity 
of still air. 


molecular 


Wide range of facings 
For the hot face, the missile designer can 


specify Min-Klad Interlok in a wide 
variety of heat-resistant and/or ablating 
materials—asbestos-phenolic (ARP-40), 
and similar reinforced plastics, as well as 
steel and other heat-resistant 
metal foils and meshes. For some require- 
the cool face can be made of a 
for example, one that 


stainless 


ments 
different material 
offers characteristics required for bonding 
or fastening to other surfaces and parts. 


Like all J-M Aviation insulations, Min- 
Klad Interlok is factory-fabricated to 
your specifications external skin 
cylindrical liners or 


into 
panels, heat shields, 
component housings ol any shape or size 
Write today for technical specifications 
Address Johns-Manville, Box 14, New 
York 16, New York. In Canada, Port 
Credit, Ontario. 


JOHNS-MANVILLE J/f} 





EDITORIAL 





Mr. Hebert's Report 


The long awaited report of the House Armed Services 
Investigating Subcommittee headed by Rep. Edward 
Hebert (D.-La.) has been issued today (see p. 26) and 
will be eagerly read in detail by defense industry man 
agement and retired military officers now employed 
by defense contractors. We think they will find little in 
the report with which to take serious issue. In general, 
the recommended legislation will clarify and modernize 
a relationship between retired military personnel and 
defense contractors that has been clouded by obsolete 
regulations and stigmatized by some unfair generaliza 
tions 

It is inevitable that the relationship between retired 
military personnel and defense contractors should raise 
some problems of propriety and some defense firm man 
agements have been far wiser than others in their hand] 
ing of this problem. Mr. Hebert’s investigation certain], 
produced no evidence that there is a generally unhealthy 
relationship in this regard or that defense contracts arc 
let on the military “buddy system.” 

In fact, anybody familiar with the last decade of de 
fense contracting might make a case for the reverse thesis 
I hev could amass considerable factual evidence to show 
that firms which had the fewest and lowest ranking re 
tired military personnel on their payroll were gathering 
the largest share of defense contracts, while some firms 
who had a glittering general staff of retired brass on their 
payroll were consistently on the short end of defense 
contract competitions and had only a dwindling back 
log to show for their efforts. Any intelligent and efh 
cient business management will hire retired military per 
sonnel primarily on their technical and executive ability 
for which certain areas of military experience offer excel 
lent training 


Small Harvest 


It is true that some bumbling managements will hope 
to gain an inside track to the Pentagon through a freshly 
retired officer of high rank, but the fruits of this policy 
are seldom harvested. The competitive aspects of pri 
vate industry usually sift these cases into their proper 
category without any long term requirement for special 
legislation. However, we think the legislation proposed 
by the Hebert subcommittee will serve a useful purpose 
in providing a uniform set of rules for such activity by 
retired military personnel. 

Nobody can quarrel with the more realistic definition 
of “selling” proposed by the subcommittee. The sub 
committee’s intent is made quite clear in the following 
portion of its report: 

“This, the subcommittee intends to be a comprehen- 
sive, all inclusive, ‘no escape’ definition of what the pub- 
lic considers to be the selling game. No excuses on ac 
count of the kind of thing sold, whether tangible or 
intangible, in existence or to be produced. Beer and 
turbines, planes and weapons systems get the same treat- 
ment. Pounds and proposals are weighed in the same 
scale. There is to be no discrimination against procure- 
ment officers merely because of their service as such.” 
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The subcommittee’s original furor over certain types 
of defense contractors’ advertising and the lobbying 
activities of military and trade associations appears in the 
final report reduced to mild reproofs and passing the 
buck to other agencies for action. The subcommittee 
apparently discovered what other people had long known, 
namely that competitive weapon system advertising 
has to be approved by the services involved. There has 
always been ample regulation to prevent abuse of this 
activity if the services choose to exercise it, and the con- 
tractors could hardly be held solely accountable. 


Significant Facts 


to note that, while Mr. Hebert’s sub- 
been employed on a relatively minor 
vernment-industry partnership in the 
ind the General Accounting Office has 
on the alleged excess profits of this 
ignificant facts have appeared in other 
ernment. 
ities and Exchange Commission reports 
third quarter of 1959 the percentage of 
profit for th fense industry in relation to net worth 
has dropped below the national average for all industries 
for the first time (see p. 101). The profit ratio on sales has 
been dropping sharply for the past few years, falling to 
1.3% for the rd quarter of 1959. : 
Second, Sen. Stuart Symington (D.-Mo.), known better 
for his defe nvestigations but now branching out as 
an agricultura ber, has developed testimony before his 
subcommitt it shows the government has been pay- 
ing grain el operators profits as high as 150% for 
storing surp vernment grain. It appears to be some- 
what incon t for a government that blithely approves 
150% profit storing its surplus grain to depress the 
ontractors sales to 1.3%. 
for Congress and the executive branch 
the profit relationship of private industry 
and the gi ment in its defense activities. Certainly, 
nobody wil rate for long any excessive profits by 
industry in this area. But, on the other side of the coin, 
ontinue to perform adequately the tech- 
government requires if it is squeezed 
rate of return that it cannot accumulate 
to invest in research and development or 
fense work to its stockholders. 
it, while Congress through Mr. Hebert’s 
| others should continue to vigorously 
exercise their watchdog function over public funds, they 
should also devote considerable effort to a fundamental 
and constructive examination of the government-industry 
partnership the defense and space technology areas 
with a view toward developing a more effective and 
equitable relationship than the recent policy trends will 
permit. Without a commensurate constructive effort 
along this line, their watchdog efforts will avail little in 
their avowed purpose of developing a more effective 
defense at a reasonable cost to the taxpayers. 
—Robert Hotz 
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*now the world’s best 


determination, huma ity to 
seek out an object takes a back seat 
to SOLO. Once SOLO’s 
electro-optical mind is made up, 
nothing can swerve it, deter it. 
SOLO controlled devices . . 
passive, jamproof, accurate, 
available —literally the 

world’s best object 

acquisition system. 








WHO'S WHERE 








In the Front Office 


Dr. T. F. Walkowicz, a director, Cor- 
nell Acronautical Laboratory, Inc., Buffalo, 
N. Y. Dr. Walkowicz is on the Laurance 
S. Rockefeller staff of Rockefeller Brothers, 
Inc 

Dr. J. Robert Downing, president, Space 
Recovery Systems, Inc., El Segundo, Calif., 
succeeding Augustus J. Steinthal, who con 
tinues as a director 

W. F. Sauers, president, Aircraft Radio 
Corp., Boonton, N. J., a subsidiary of Cess 
na Aircraft Co., succeeding William F. 
Cassedy, Jr., retired 

Phillips W. Smith, president and a di 
rector, Jack & Heintz, Inc., Cleveland, 
Ohi, succeeding Frank R. Kohnstamm, 
deceased 

Robert O. Gibson, president and a di 
rector, Electrol, In Kingston, N. Y 

Kenneth G. Farrar, vice president-manu 
facturing, Douglas Aircraft Co., In 
Santa Monica, Calif., succeeding Frederic 
W. Conant, retired 

Eugene C. Taylor, vice president-cargo 
sales and servi American Airlines, In 

C. H. Glasiet, executive vice president, 
Air Reduction Sales Ce a division of Air 
Reduction Co., In New York, N. Y 

Scott B. Linn, \ president-sales, Cre 

ngin " A Research Ce 
Lalit 
' 

Wi Manufacturing Corp., EF] 
Calif 

Back, retary and corporation 

i carch Corp.,: Menlo 

liary of United Aurcraft 


Lincoln Van Camp, vice president-pr 


Col. Thomas W. Cooke, chief of staff 


Army Ordnan Niissile Command, Hunt 
ville Nla 

Lt. Col. Melvin N. Abramovich, chief 
Washington, D. ¢ Regional Office of the 
Air R rch and Development Command 
USAI 


Honors and Elections 


Sir George Edwards, managing director 
of Vickers-Armstrongs (Aircraft), Ltd., has 
been named 1959 recipient of the Daniel 
Guggenheim Medal for ‘a lifetime devoted 
to the design of military and commercial 
aircraft culminating in the successful mtro 
duction into worldwide commercial service 
of the first turbine-powered propeller-driven 
aircraft 

Alfred H. Canada has been appointed 
to the analy taff of the Institute for 
Defenses Analy Washington, D. C. Mr 
Canada is on a one vear leave of absence 
as manager of Advanced Enginecring Phys 
ics for General Electr Advanced Elec 
tronics Center 

Donald W. Douglas, Jr., president of 
Douglas Aircraft Co., has been elected 
honorary chairman for 1960 of the Export 
Committee of Aerospace Industries Assn 
Alex T. Burton, vice president of North 
American Aviation, was clected chairman 
and Robert W. Douglass of United Aircraft 
Export Corp., vice chairman 


(Continued og page 140) 
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INDUSTRY OBSERVER 


> First flight test of the Ar Martin Pershing solid-propellant tactical 
range (500-750 mi.) missile i ted before Mar. | from the recently- 
completed Pershing complex at Air Force Missile Test Center's Cape 
Canaveral, Fla., launching area. Pershing is assembled and put through an 
extensive checkout at Martin’s Orlando, Fla., facility, but all static firings 
of the two Thiokol engines nducted at the Army Ballistic Missile 
Agency in Huntsville, Ala. Stages can be reloaded and static fired more than 
once 


> Scout solid-propellant research rocket, which National Aeronautics and 
Space Administration had expected to fire before the end of last year (AW 
Oct. 19, p. 23), now is not expected to be flight tested before spring. Pri- 
mary reason for the delay is that NASA underestimated the length of time 
required for the in-house part of Scout development work being done at its 
Langley Research Center. As late as early last October, NASA had hoped to 
make the first launch from Wallops Island, Va., before Dec. 31. 


BM recently fired over its full 6,300 mi 
t 10 sec. of unused fuel remaining at 
ining fuel represented an additional 


© Air Force-Convair Atlas 43D 
range from Cape Canaveral h 
the termination of its flight 
equivalent range of approximat 1) mi 


> Mitre Corp., of Boston, will serve as host to a winter study group being 
formed by the Air Research and Development Command to study over-all 
Air Force requirements for electronic data processing systems for the 1965-75 
period and the possibility of combining portions of support systems that are 
now under development (AW Dec. 28, p. 13). 


P Air Force weapons boat Council will be given a complete 
report on progress and stat Minuteman solid-propellant ICBM 
weapon tem development within the near future. Presentation will be 
made by Air Force's ballistic mplex at Inglewood, Calif. 

> French are making a major bid to persuade the Australian government to 
authorize the purchase of the Mirage 3A interceptor rather than Lockheed’s 
F-104, which the Royal Australian Air Force apparently favors. France, with 
an adverse balance of trade with Australia and in search of orders, is offering 
low prices and a number of modifications, including fitting the RAAF Mirage 
with an Australian-built engine. However, political considerations alone 
probably will give a substantial edge to the F-104 in any actual purchase. 
Australia has rejected strong “buy British” bids from the English aircraft 
industry in the past on grounds that, in the event of war in the Pacific, 
it would be dependent upon logistic support from—and conducting the 
major portion of its fighting in cooperation with—the U.S. 


© Lockheed Missiles and Sp Division completing installation of a 
hypersonic high velocity wind | | at its Palo Alto scientific research 
in excess of Mach 10 and up to 
f producing two million watts con- 
minutes can sustain velocity and 


facility capable of sustaine: 
+,000F. Generator with th 
tinuously or five million watts f two 
temperature conditions for 


> Launch Complex 16 at the Air Force Missile Test Center, damaged Dec. 
12 by the explosion of an Air Force-Martin Titan ICBM test vehicle (AW 
Dec. 21, p. 19; Jan. 11, p. 68), was put back into service on Jan. 11. Repairs 
originally were expected to require approximately two months. Titan C-4 
was erected when the pad was ready for use and probably will be fired after 
the flight of the B-7A, expected sometime this week. 


> Soviet Union and Czechos!] 
agreement listing 749 branch« 


have signed a new technical cooperation 

joint cooperation commission through 
technical specifications are to be made 
during 1960—a 50% increas the 1959 program. During the year, 
167 Soviet and 140 Czech institutes also are scheduled to continue coordi- 
ientific problems. 


which exchanges of scientific 


nated work on a number of m 











complete systems 
capability for 
actuating a specified 
load in response 


to an electrical signal 


. : 


If you need an electrohydraulic servoactuation system, look to Moog for complete 
system design and production capability. Moog can supply an integrated package 
actuation system to meet your performance requirements, including amplifiers, 
servovalves, actuators, and necessary hydraulic and electrical power supplies. This 
integrated package approach can achieve an economy of space, weight and 


production cost not possible with conventional ‘‘component-oriented"’ systems. 


MOOG SERVOCONTROLS, INC. PRONER AIRPORT, EAST AURORA, N. Y. 


LEADING INNOVATOR AND PRODUCER OF ADVANCED ELECTROHYORAULIC SERVOVALVES 











B-70 Rescue Operations 


Air Force and congressional advocates of rescuing at 
least a portion of USAF’s operational plans for the North 
American Aviation Mach 3 B-70 bomber from Admin 
istration-imposed cuts are willing to compromise for a 
small squadron of fully-equipped aircraft—as opposed to 
original USAF plans for 62 planes, and the Budget 
Bureau's order that only two prototypes without major 
subsystems be built (AW Dec. 7, p. 26). 

Capitol Hill debate on the need for the B-70 probabls 
vill be touched off during initial appearances of Air 
Force Chief of Staff Gen. Thomas D. White in support 
of USAF’s Fiscal 1961 budget. Asked at a National 
Press Club luncheon last week if the December cutback 
represented an Air Force or a Budget Bureau decision, 
Gen. White replied: “I can answer that simply. It 
wasn't an Air Force decision.”” He said that “I wouldn't 
be here” if he had been unable to accept the decision, 
but later added: 

“In a properly constituted forum, you can be certain | 
will testify honestly and according to my convictions.” 

President Eisenhower was asked to comment on Gen 

White's remarks at his press conference last week 
e L. Edgar Prina, Washington Star: “From what vour 
Air Chief Gen. White said at the Press Club Monday 
he believes that the virtual cancellation of the B-70 
program was a budgetary decision, certainly not an Air 
Force decision, and he indicated that he might take it up 
mn Capitol Hill.” 
e The President: “I will sav this: It is certainly not a 
budgetary decision because there is money in the budget 
ind, as I pointed out. there was a surplus that I hoped we 
ould pay off some of our debts 

‘It was my conviction as to the necessitv for particular 
weapons at a particular time. The B-70, as an operational 
weapon, is going to take a long time to produce, and we 
certainly ought to be in a pretty strong position in many 
other wavs before those vears elapse.” 


World Congress Canceled 


\ir Force Assn. is canceling plans to hold its second 
World Congress of Flight meeting this vear in Washing 
ton, a session that was to have been highlighted by a Con 
vair 880 round-the-world flight with stops in leading cap! 
tals where miniature “World Congress” symposiums were 
to have been staged by leading U.S. military and industr 


officials. Main reason for the cancellation, which puts a 
crimp into AFA plans to hold the congress on alternat« 
vears with the Paris air show—lack of definite confirmation 
that an 880 would be available. Cancellation leaves the 
future of the World Congress in doubt, but an AFA 
spokesman said last week that the first show last spring 
in Las Vegas “was a success, and we'd like to hold future 
shows of this type.” 


Army Diverted 


Army apparently has been diverted from its serious 
bid to Defense Department to assume management r 
sponsibility over all helicopter production and develop 
ment for the three military services. Army contention 
that, as the major user of helicopters, it was the one 
service with serious interest in new developments in 
this field, was severely crimped when an Air Force-Kaman 
1143-B flown by two USAF pilots recently established a 
world’s altitude record for its class of 30,100 ft., break- 
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Atlas Scorecard 


Of th 4+ Air Force-Convair Atlas ICBMs which 
President Eisenhower said impacted within an average 
of two mil f their target at ranges over 5,000 mi 
(AW Jan. 11, p. 28), seven hit well within a two mile 
radius of target. One Atlas hit exactly two miles 
from it t, and the remaining six missiles impacted 
more th miles away from the target. All of the 
14 Atla scribed by the President in his State of 
the Un ge were equipped with radio command 
tem that is more accurate than the inertial 

that will be used in later versions 


guidance 


guidance 


Another Blast at STL Status 


( ong ial 
Office t 
of Spa 
of Air | 


sources expect General Accounting 
for an end to the private enterprise status 
hnology Laboratories, technical manager 
ballistic missile programs, in a compre- 
hensive n USAF missile management which will 
be subn to Congress shortly (AW Jan. 4, p. 17) 
This w the recommendation of the House govern- 
ment perations subcommittee last fall The 
subcommit headed by Rep. Chet Holifield (D.-Calif.), 
| that if STL is to continue as technical manager 
erted into a nonprofit institution” (AW 
Sept. 14 4 USAF has replied to the Holifield 
group tl ial committee headed by Clark B. Mil- 
likan, professor of aeronautics at California Institute of 
Technol valuating the recommendation. 


declar 
it “must 
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National Committee has recruited T. Keith 
mal Aeronautics and Space administrator, 
sada, Federal Aviation Agency adminis 
; for its series of fund-raising “Dinners : 
eduled for Jan. 27. Glennan will speak 
ind Quesada in Saginaw, Mich. Other 
vill include Defense Secretary Thomas 
Portland, Ore.; Army Secretary Wilber 
harlotte, N. C.; Navv Secretary William 
hmond, Va.; Assistant Defense Secretary 
n Atlanta, Ga., and Assistant Army Sec- 


retar rt in San Antonio, Tex. 


Cutler’s Return 


Robert who resigned two vears ago as the 
President il assistant for national security affairs 
for “wh nal reasons,” is returning to Washing- 
ton as ex lirector of the Organization of American 
States’ Int ierican Development Bank now in its 
formati Cutler, charged by his critics with 
often wit! ing vital information on Soviet progress 
from the | lent during his White House tenure, was 
one of th top U. S. officials appointed to the bank by 
the Presi last week, and he will serve a three-year 
term t ppointed were Treasury Secretary Robert 
B. Ander governor, and Under Secretary of State 
Douglas D ilternate governor. Cutler, after leav- 
ing Wasl n in June, 1958, returned to Boston to 
resume his chairmanship of the Old Colony Trust Co 

—Washington staff 
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Hebert Urges Stiffer Influence Barriers 


New legislation, proposals are designed to tighten 
military contractor conflict-of-interest regulations. 


By Katherine Johnsen 

Washington—House Armed Services Investigating Subcommittee, in a 
report being released today, is proposing legislation, administrative regulations 
and self-policing actions designed to erect a barrier against possible influence 
by former officers and Defense Department officials in obtaining business 
for military contractors. New conflict-ofanterest legislation supported by the 
subcommittee will be introduced in the House today. 

“Selling” by former officers to their services has been banned by a multi 
tude of laws and regulations dating back to 1896. “Selling” traditionalls 
has been understood as an across-the-table type of sales transaction for hard 
ware. The subcommittee headed by Rep. Edward Hebert (D.-La.) would 
broaden it to include the “promotion” of a technical or weapon system 


concept—as well as hardware 





Early Action in Congress 

Washington—Developments during the opening days of the new congressional 
session last week included these moves in the defense and aviation fields: 
@ Life insurance worth $100,000 would be provided for the seven pilots assigned 
to Project Mercury under terms of a bill filed by Rep. Emilio Q. Daddario (D.-Conn.) 
@ Rep. Glenn Cunningham (R.-Neb.) ranking Republican on the House Post 
Office and Civil Service Committee, introduced a bill which would prohibit airlines 
from transporting first class mail by air after July 1, except upon prepayment of 
the regular air mail postage rate. This would put an end to the Post Office Depart 
ment plan for greater use of air carriers in moving first class mail. 
© Campaign is again under way to repeal the 10% transportation tax on passengers 
enacted during World War II. Last session, Congress reduced the tax to 5% 
beginning July 1. Strong support for repeal of the remaining 59% was expressed 
by Reps. Lee Metcalf (D.-Mont.) and Sydney A. Herlong, Jr. (D.-Fla.). 
© Under a bill introduced by Rep. Morgan M Moulder (D.-Mo.), the chairman 
of the Joint Chiefs of Staff would be upgraded to exercise command authority over 
the Air Force, Army, Navy and Marine Corps. He would have final authority to 
make all decisions on matters committed to the Joint Chiefs of Staff and would 
be principal military adviser to the President, National Security Council and the 
Defense Secretary. 
@ Sen. Clair Engel (D.-Calif.) questioned the wisdom of the Administration’s 
decision to cut back the Air Force B-70 supersonic bomber program. Sen. Engle 
said the B-70 decision “may have the gravest consequences to our national security,” 
and urged that it be reversed. He added that until the U. S. has an indestructible 
missile retaliatory strike force, it must depend upon manned bombers capable 
of delivering nuclear bombs to enemy targets as a major part of its deterrent force. 
@ An ambitious workload has been scheduled for the House Committee on Science 
and Astronautics by its chairman, Rep. Overton Brooks (D.-La.). Hearings on 
the nation’s civilian and military space and missile programs begin Wednesday 
and run almost daily through Mar. 1. The hearings will begin by investigating the 
significance and importance of space progress, followed by authorization hearings 
on the National Aeronautics and Space Administration’s Fiscal 1960 budget requests, 
military space and missile programs and recommendations from civilian and indus- 
try witnesses on how to improve the space program. 
© Hearings on the space program and defense posture scheduled by the Senate 
Committee on Aeronautical and Space Sciences and the Senate Preparedness Investi- 
gating Subcommittee, scheduled to begin Jan. 27, are now expected to be delayed a 
few days due to conflicting schedules of committee members. 
© Legislation to provide greater competitive distribution throughout private industry 
of economic benefits flowing from defense preparations and to improve opportuni- 
ties for small business concerns to participate as subcontractors in government pro- 
curement was introduced last week by Rep. Harris B. McDowell, Jr. (D.-Del.). 
Under the bill, any weapons or other system composed of two or more major 
items would be procured separately to obtain the maximum practicable competition 





for the award of contracts. 








Hebert will irtroduce legislation to- 
day—unanimously supported by the sub- 
committee and Rep. Carl Vinson 
(D.-Ga.), chairman of the full Armed 
Services Committee—that would super- 
sede the conflict-of-interest laws now 
on the books, which differ from service 
to service and have been applied only 
a few times over the past 60 years 

lhe Hebert bill prohibits any former 
regular officer or civilian Defense De 
partment official from “selling” to any 
department of the military establish 
ment for two vears after severance from 
government service 

The subcommittee said it believes its 
definition of “selling” will be ‘a com 
prehensive, all-inclusive, no-escape’ 
definition of what the public considers 
to be the ‘selling game.” This is the 
subcommittee’s definition 

All activities which bring a con- 
tractor and his representatives into con- 
tact with ofhcials of the Department of 
Defense for the purpose of obtaining 
contracts from that department for the 
procurement of tangibles or intangibles 
in existence at the time or to be pro 
duced in the future.” 


Present Statutes 


Present statutes generally refer to 
“selling” by former procurement officers 
to procurement officials still in active 
service. The subcommittee said, how- 
ever, “We are not persuaded that pro 
curement officers are the only ones pos- 
sessing influence. It is far more likely 
to exist in the field of technical com- 
petence of high rank not directly con- 
cerned with procurement of, but with 
the choice of, weapons to meet militar 
requirements.” 

The subcommittee conceded the dif- 
ficulty in determining “‘when selling 
commences,” but said 

“A proposal to create hardware 
is as much a part of the sale of that 
hardware as the product itself. One 
cannot exist without the other. The pro- 
motion and display of a plan which will 
produce hardware which is war mate 
rial, is a part of the selling-process 

“These three steps—proposal, devel- 
opment, and production—are links in a 
chain. Each is a part of a sale. The 
mere fact that the project may be 
dropped during development or pro- 
duction does not make the transaction 
something other than a sale. A chain 
begins when the first link is forged.” 

A distinction between “promoting a 
plan for an ‘advanced weapon system’ ”’ 
and selling hardware, the subcommittec 
declared, is “‘a distinction without a 
difference.” 

The Hebert subcommittee’s investi 
gation of charges of “munitions lobby” 
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influence in defense procurement was 
launched last summer to stave off dras- . ‘ ‘Ser 
tic legislation which barely missed President: No Partisanship in Defense 
House passage. The legislation, spon- 
sored by Rep. Alfred E. Santangelo 
(D.-N. Y.), banned contracts to firms 
that employed former high ranking of- 
ficers within five years after the end of 
their service careers. It first passed the 
House 131-to-130 but was a secanetior 
defeated 125-147 on assurances that the 
Hebert group would make recommen- 
dations after a thorough study (AW 
July 13, p 35). The subcommittee re- 
port has been distributed to every mem- 
ber of the House 

Hearings on the Hebert legislation 
will begin shortly, either before the full 


Armed Services Committee or, more : ; 
likely. a subcommittee on personnel © Sarah McClendon: “Two questions, sir, with an introduction. 


headed by Rep. Paul Kilday (D.-Tex.). “One is, is it not more serious, this question of adequacy or defense more 
The subcommittee urged retired of- serious, than just to kiss it off as a partisan matter; and, two, will the submarines, 
ficers to establish a code of ethics and the nuclear submarines, with the missile that we get this year, be more than one?” 
police themselves—as the legal, medical @ The President: “I am not exactly certain as to the time each one of these comes 
and other professions have done. The off the ways. 
Secretary of Defense was requested to “I know, and I think the budget shows, how many have been authorized each 
immediately convene a group that year, and they know that the testing of the Polaris missile is going ahead, and 
would take the lead in developing a the last one, the very last one that they have just had, has been successful. 
code “Now, I rather—I don’t take it very kindly that the implied accusation that 
The subcommittee also made these I am dealing with the whole matter of defense on a partisan basis. First of all, I 
recommendations for administrative ac- don't have to be partisan, and I want to tell you this: “I've spent my life in 
tion by Defense Department this, and I know more about it than almost anybody I think, that is in the country, 
e Establish a registration of former of- because I have given my life to it, and on a basis of doing what is good for the 
ficers employed by defense contractors government and for the country 
or subcontractors. In this manner, the “I believe that the matter of defense has been handled well and efficiently in 
subcommittee said their technical liai- 
son or other activities could be ascer- 
tained “before the fact and not after 
the fact” and there would be less con- 
fusion. A “director of enrollment” 
could promptly rule on doubtful cases 
of omnia interest 
e Establish rules on the entertainment Defense Department on a “mix 
of active officers by defense contractors tems for air defense was cited employing historians at lush salaries. 
Ihe subcommittee noted that secre- subcommittee labeled “dangero Industry buys what the employe knows. 
taries of each of the services testified unhealthy” contractor advertising It buys knowledge which can be con- 
porting to show the military effect verted into sales for a profit.” 
such as that offered bv the Martin Co ness of a weapon or the econon The subcommittee concluded that 
at the Eleuthera Club in the Bahamas pact of a cancellation upon e the “technical competence” of retired 
(AW Dec. 7, p. 25). The subcommit- or its subcontractors theers prized by industry comes from 
tee said the secretaries will be recalled The subcommittee also t current information obtained on a 
to find out what action has been taken obvious inconsistencies” in test urrent basis from within the Depart- 
to assure against improper fraternizing during last summer's hearings. It ment of Defense . It is this source 
The report said of the Martin case that that, for example, some retired off vhich the subcommittee wants to pre- 
“the contractor was not in anv doubt and others had claimed that a ret ent being ‘tapped’ for sale. 
that he had ‘business in mind’ when it — officer is a “has-been” with no inf We entertained no thought that 
entertained defense officials in the Ba- and that his retired status, is, in fact nv retired officer or retired civilian 
hamas, because “it tried to get a tax handicap.” Other testimony indicat fheial would publicly confess being in- 
deduction as a ‘business expense.’ But that the defense effort urgenth fluenced while in office. Or, indeed. 
the Internal Revenue Service denied the “know how” of retired offic that while preoccupied with making his 
The subcommittee asked: “How lecisions, he would recognize the pres- 


Washington—President Eisenhower's views on the partisan aspects of defense 
policy were expressed last week in this exchange during his press conference: 
© Sarah McClendon, Manchester (N. H.) Union Leader: “Sir, there seems to be 
sort of an attitude of kissing off defense adequacy, the subject even in your State of 
the Union message, and your Republican leaders, as they came out of the 
White House yesterday, they seemed to think any question of adequacy here is 
partisanship. 

“Now, this, isn’t this more of a serious situation? This Polaris submarine you 
referred to in your State of the Union message, you said we would have some 
entering with missiles into the active forces this year. 

“Do you mean ‘some’ means one or more?” 
© The President: “Wait just a minute. Are you asking a question or making 
a speech?” 

@ Sarah McClendon: “I am asking two questions, sir.” 
© The President: “Okay.” 


the proposals that have been—that will be before the Congress within a matter 
of a day or so; and I think those people that are trving to make defense a partisan 
matter are doing a disservice to the United States.” 











Electric Co. on the eve of a de ource of current information: active 
military officials. Surely, industry is not 


as to their disapproval of entertainment 


that deduction.” 
® Set guidelines under which contrac- one rationalize a ‘has-been’ wit! nce of influence. The better grade and 
tors may advertise weapons being pro- rent ‘technical competence’ in th t nore expensive influence is a very subtle 
cured by the Department of Defense. complex and fast-developing fi f thing when being successfully applied 
The subcommittee was critical of military requirements if the ‘ha It often happens that position, place 
lobby” type advertising that “provokes _ is, in fact, shut off from current milit nd even entertainment, have a role 

controversy and promotes dissension thinking? ‘The ‘coincidence’ of contracts and 
ind introduces biased, narrow and pre “These retired officers are cith xersonal contacts with firms represented 
judicial considerations into purely mili- beens’ or ‘up-to-date.’ They cannot by retired officers and retired civilian 
tary decisions.” The Bomarc advertis- both. The ‘has-been’ would deal ficials sometimes raise serious doubts 
ing of Boeing Airplane Co., and the concepts; but the ‘up-to-date’ ret s to the complete objectivity of some 


Nike system advertising of Western would be current. There is onh f these decisions.” 
4 
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Space Technology 





USSR Moon Robot Shot Tests Foreseen 


By Evert Clark 
Washington—Test firings of “more 
powerful” Soviet space rockets into the 
central Pacific Ocean this year are be 
lieved to be aimed at proving a vehicle 
that would put robot tank ‘laboratories’ 
on the moon and launch the first Rus 
sian into space. 

4 wide variety of technical and po- 
litical motives, ranking from more “mis 
sile diplomacy” to preparation for 
launching a two-man space capsule 
have been suggested since Russia an 
nounced that firings of the new rocket 
would begin between now and Feb. 15 

Launchings “without the last stage’’ 
will be made to perfect “‘a more power- 
ful rocket to launch heavy earth satel- 
lites and undertake flights to 
planets of the solar system,” the official 
innouncement said 

The next-to-last stage is expected to 
area some 


space 


impact in a 27,000 sq. m 
1,100 mi. southwest of Hawaii 

Prof. Vladimir V. Dobronravov, a 
leading Soviet space scientist, said on 
Radio Moscow a dav after the an- 
nouncement that “more and mor 
heavy artificial celestial bodies, earth 
satellites and cosmic rockets” must be 
created “to enhance the effectiveness 
of (scientific) research and to obtain in 
creasingly interesting data both about 
the moon and about other planets of 
the solar system, and also to prepare for 
man’s flight into interplanetary space 





Soviet Space Costs 


Washington—Soviet citizens have been 
urged by a leading space scientist to 
reject the argument that large outlays 
of money for cosmic rockets and arti 
ficial satellites will development 
of Russia’s economy. 

Viadimir V. Dobronravov, writing in 
the magazine Molodoi Kommunist, also 
praised “the definite progress of U. S. 
industry in the fields of radio electronics 
and instrument manufacture” in con 
nection with the success of Explorer 
VII satellite. He then turned to “the 
natural question of many (Soviet citi- 
zens)” regarding the cost of Russia’s 
space program. 

Cosmic research, he said, will pay big, 
tangible dividends in weather forecast 
ing, improved radio and television trans- 
energy 


delay 


mission, application of atomic 
and advancement of automation, imstru 
ment design, radio electronics, biology 
and medicine. 

Dobronravov emphasized that the So 
viet program’s “enormous political and 
international significance” must not be 


overlooked. 
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Since last September, when a Soviet 
lunar probe landed on the moon’s sur- 
face, Russian scientists have written 
repeatedly about plans to place auto 
matic instrument stations on the lunar 
surtace 

Several days before plans to test the 
new rocket were announced, the Bulle- 
tin of the USSR Academy of Scicaces 
revived the four-year-old plan of Sovict 
scientist Y. S. Khlebtsevich (AW Jan 
28, 1957, p. 60) for sending a “tank 
ette”’ to the 
ture On upposite page) 


Plan Called Feasible 

Khlebtsevich wrote late in 1955 that 
in 1,100 Ib. robot tank could be landed 
on the moon's surface, either by using 
a 100-ton rocket and refueling part of 
it in orbit or by eliminating the need 
for refueling and using a launching ve 
hicle weighing several hundred tons 

Russia already has landed an 858 Ib 
payload on the moon's surface and put 
614 lb. into an extremely clongated 
carth-moon orbit using a launching v« 
hicle believed to have a thrust of be 
tween 600,000 and 800.000 Ib 
weight of several hundred tons 

If the new rocket is even more powe I- 
ful as the announcement indicates, it 
might be able to send an 1,100 Ib. pay 
load to the moon along with the weight 
necessary to achieve a soft landing 

The Soviet news lass, 1 
porting on an article by Prof. Petrovich 
in the Academy bulletin, said that “the 
polar region of the moon will appar 
cntiy prove the best suited for the 
landing of spaceships, for starting back 
to earth and also for storing fuel con 
tainers.”” ; 

Petrovich said selection of a sujtable 
ite for landing men on the moou can 
be made with the help of “automatic 
cquipment on board a rocket, control 
ling its braking devices,” according to 
l'ass After the landing, an automatic 
cientific should detach from 
the rocket 

Prof. Petrovich writes that it will be 
possible to deliver to the moon a self 
station 


watory moon (see pK 


and a 


agency, 


station 


propelled automatic scientific 
vith electronic equipment, which will 
nable it to pick its way over the ter 
in, avoiding fissures and holes and 
urmounting steep obstacles,” ‘Tass said 

‘Such a station will have a limited 
range of operation. With time, a self 
propelled automatic station may be de 
veloped which will roam all over the 
accessible lunar surface, sending tek 
vision pictures and results of scientific 
observation back to earth.”’ 

[his closely follows Khlebtsevich’s de 
scription of a track-laying vehicle that 
its own searchlight, tele 


would carry 


vision camera, soil sampling device and 
radio station for transmitting data to 
earth. 

Khlebtsevich said in 1955 that “‘mas- 
tery of the moon by means of radio- 
controlled rockets and tankette-labora 
tories will open up new possibilities and 
will not encounter fundamental difficul 
ties from cither jet or radio-telecontrol 
technology. 

This 1s next 5 to 10 
years the nearest 
celestial body can become a fact. 

One day after the Soviet rocket an- 
nouncement, the Hungarian news 
agency MTI said in a dispatch from 
Moscow that the new rocket will be 
used to land a tank-like, self-propelled 
vehicle on the moon, The _ vehicle, 
description fitted with those 
given by Khlebtsevich and Petrovich 
would have a range of action of 185 
mi. on the moon's surface, MTI said 

“The critical point of the project,” 
the news agency said, “will not be the 
operation of the laboratory but the 
safe landing of the rocket on the moon 

Che Russian scientists hope that, in 
the coming Pacific tests, they would be 
cnabled to land the laboratory on the 
moon,” MTT said 

Soviet geologist academician 
Dmitry Shcherbakov wrote in the maga 
zine Technical Knowledge for Youth 
shortly before the rocket announcement 


why in the 
conquest of our 


whose 


; 
ana 





Saturn Staging | 

Washington—Number of stages to be 
developed for the Saturn space vehicle 
still was undecided late last week, with 
Army Ballistic Missile Agency favoring 
a total of four instead of the five recom 
mended by the Saturn technical 
mittee. 

ABMA plan would eliminate the third 
stage described by Aviation Week (Jan 
11, p. 26), which would use two 150, 
000-160,000 Ib. thrust liquid hydrogen 
All upper stages will use hy 
use balloon tankage 


com 


engines. 
drogen and may 

Because of the large volume required 
by low-density liquid hydrogen and the 
resulting bending moments that would 
result if the usual length-to-diameter 
ratios used for 
consideration is being given to making 


were hydrogen stages 


the stages extremely squat. One plan is 
to make the second stage the same di 
ameter as the first, or approximately 
260 in. Another is to make the second, 
third and fourth about two and a half 
feet less in diameter than the first stage 
Initial vehicle will be two or three 
stages, depending upon the mission. In 
its three-stage configuration, it will be 
about 150 ft. high. 
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that “it is to be expected that a rocket 
will be fired to the moon to scrape up 
some lunar matter and bring it to the 
arth,” according to Tass. 

Vladimir Dobronravov, who is a doc 
tor of physical and mathematical sci- 
ences and a member of the Sovict 
science academy's space committee, 
wrote recently that the world will see 
new achievements in conquering the 
cosmos “in the very near future” and 
said he believes the following problems 
will be solved—within the 1960s. 

e Artificial satellite of the moon. Soviet 
scientists and engineers already have the 
capability to create this, Dobronravoy 
said, and “this is logically necessary for 
final mastery of the carth-moon route 
e “A cosmic rocket whose orbit will be 
more or less close to that of Mars or 
Venus 

e “In the more or less near future, we 
may expect the appearance of earth 
satellites that are returned to earth and 
retrieved. 

e “Then a manned flight in such satel 
lites may take place—and after that 
man’s flight to the moon.” 

A space ship that could carry several 
men on a_ two-to-three-vear flight in 
spact would have to weigh only 4,400 
to 8.800 Ib. and could be launched di- 
rectly from earth,’ Dobronravov wrote 
in the magazine Molodoi Kommunist 

“Building large, manned interplane 
tary stations is a matter of the more 
distant future,” he wrote. “These sta- 
tions, in my opinion, are not a neces 
sary preliminary step in the develop 
ment of interplanetary flight.” 

Boris Kukarkin, vice president of the 
International Astronomical Union, said 
in Komsomolskaya Pravda shortly after 
the announcement that “in a relatively 
short time from now, we shall organize 
permanently operating automatic sta- 
tions on the surface of the moon and 
create heavy Sputniks that will be able 
to revolve eternally in practice at great 
distances away from carth.” 

The impact area indicated by the 
Soviets for their test flights is some 
from the nearest Soviet land 
7,000-8,000 mi. from 
known Russian missile and _ satellite 
launching sites at Kaputsin Yar and 
I'yuratam in western Russia 

Russia also is believed to have launch 
sites in eastern Siberia. Soviet rockets 
have been fired into the northern Pa 
cific without announcement. No launch- 
ing sites were mentioned in the Jan 
mnouncements, but the newspapers 
Pravda and Izvestia later quoted a U.S 
Navy estimate that the Soviet target 
irea was more than 5,000 mi. from 
“probable sites” of Soviet pads 

The impact area is near U. S. nuclear 
test areas. It is less than 500 mi. south 
of Johnston Island, from which the 
U. S. fired nuclear warheads on Red 
stone missiles in 1958, and some 1,600 


3.500 mi 
ind between 
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aircraft and shipping lanes. 11 
however, is close to the Matson N 
tion Co.'s ship run from §S 
Australia, to Honolulu, Haw 
near a commercial air route 
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Thor Able [IV Launch 


Washington—Launching of Na‘i 


date of Jan. 28 (AW Jan. 11, p 


test, plus vacuum checkout in Wr: 


ber at Litton Industries, Beverly Hil 
Calif. Trajectory plan is to fire the 
cle’s third stage (ABL X248-A4) as w 
as the payload into orbit around 
sun. Third stage’s burnout speed will 
about 37,000 fps. at about 240 stat 
altitude. 





Acronautics and Space Administration's 
Thor Able IV deep space probe, has beer 
rescheduled for Mar. 1, from an earlier 


Payload is being given special vibration 


Air Development Division's space char 
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enh 
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Soviet fleet” would monitor the launch- 
ings. Navy's Pacific Fleet Headquarters 
said shortly after the announcement 
that three Soviet ships had been ob- 
served in an area some 500 mi. south of 
Midway Island and 1,200 mi. west of 
Honolulu. 

The Navy also announced just after 
the Russian announcement that four 
U. S. submarines were about to leave 
Hawaii for the Far East. The announce 
ment said five times that their depar- 
ture was “routine” or “normal.” 

Sen. Mike Mansfield (D.-Mont 
alled the announcement “arrogant” 
ind asked the State Department to pro 
test to Russia and then call a special 
ession of the United Nations if Russia 
failed to cancel its test plans. If these 
moves fail, Mansfield said, President 
Eisenhower should reconsider his plans 
to meet Soviet Premier Nikita Khrush- 
hev and Western European leaders in 
Paris, next May 16. 

President Eisenhower said at a news 
conference, however, that “it would 
eem very unusual for us to make a pro 
test when we have done the same thing 

urselves and intend to do it again. 

“The U. S. has always claimed the 
right in the high seas to use areas there 
for valid scientific experiment” and this 
is “within the meaning and spirit of 
international law,” the President said 

The Russians were given credit for 
timing the announcement to affect 
Khrushchev’s visit to India and Indo- 
nesia; Soviet-U. S. lend-lease settlement 
negotiations last week in Washington; 
the departure of Japanese delegates for 
Washington for talks beginning Jan. 19 

n a new U. S.-Japanese security pact, 
nd nuclear test ban meetings in Gen 
va, Switzerland. The announcement 
ilso preceded by only a few days the 
first 1960 meeting of Russia’s legisla 
tive body, the Supreme Soviet; followed 
by one day the opening of the U. S 
Congress; and followed by a few hours 
President Eisenhower's State of the 
Union message to Congress. 
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Soviets Accept COSPAR Framework 


By David A. Anderton 


Nice, France—Russian attendance 
at the first International Space Science 
Symposium here, with delegations from 
Poland and Czechoslovakia, indicates 
the Committee on Space Research 
(COSPAR) is finally under way as a ma- 
jor force for international coope-ation 
in space technology. 

Earlier Russian 
their dissatisfaction 
sional organization 
COSPAR but more recent meetings, 
including one at the Hague, ham 
mered out a framework politically as 
well as scientifically acceptable and the 
Russians now feel they have equal repre 
sentation to Western groups at all 
levels. 

In spite of detailed complaints that 
crop up from time to time, the amount 
of interchange between two major po 
litical blocs of scientists surprises most 
observers. Concessions are being made 
continually. Following NASA Admin 
istrator T. Keith Glennan’s offer making 
the Mercury tracking network availablk 
to the Russians, NASA has now agreed 
to make telemetry codes and calibrations 
for future launchings available to scien 
tists with the and 
use them. Th 
by worldwide interest in data f 
plorer VII 

Russia agreed to make 
ments of launchings availabk 
future although it 
before and then reneged 
innouncement of impact 
Pacific, regardless of political 
overtones, is accepted her 
ire shifting from a 
former policy of never announcing am 
thing until successful 


The symposium open 


moves had shown 
with the provi- 
and charter of 


’ 4 
ciesire capability 


move Wa 


greed ft 


ganda 
some evidence the 


mosphere of scientifi 
tachment from the | 
by the Ru 
nouncement of futur 
impacts into the Pacifi 
ticipation her 
last minut 
entific result 
rockets and earth satellites 
delegation is headed bi 
\. Blagonravov, who i 
spected by his Westen 
counterparts 
There wert 
brought along a larg 
hibits but by the middle of 
these had failed to 
symposium. They did show three ph 
tographs of the backside, in 
cluding one previously published, but 
to observers the two new ones looked 
very much like the original photo and 


gencrated 


eports the Ru 
quantity 
+ weel 


t 
] t ft} 


materialize at the 


moon s 
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appeared to be taken from the same 


position. 
Blagonravov, answering a question 


from the floor, said many pictures were 


spoiled by what he called natural dis 
turbances, giving rise to speculation 
that few if any more pictures of the 
moon's farside would be available from 
that rocket. Reference to natural dis 
turbances presumably means the gas jet 
onentation system was working per 
fectly and was unable to completely 
stabilize the spinning payload 

Over-all the symposium is 
very well its major purpose of catalyzing 
ideas for space research. About 200 
delegates from about 20 countries ar 
here, with approximately 80 papers 
scheduled during the week-long ses 
sions. More is being accomplished off 
the auditorium floor than on it with 
informal conversation groups dotting 
the interior of the Mediterranean Uni 
versity center on the cold beach of this 
capital of the French Riviera 

Delegates were told that the U. § 
plans to launch at least nine scientifi 
satellites and two space probes in 1960 
is a part of its civilian space program 
Many of 
ported previoush 

Dr. R. W. Porter, National A 
f Sciences delegate, also reported that 
1 geophysical probe and a larg 
f small 
cheduled for this vear als 
during 1959 the 
four 


serving 


these projects have been re 


idem\ 


number 
meteorologic il of ket ire 
For comparison 
United States successfull 
itellite 
Four sounding rockets were 
tional Aeronautics and Spa 
tration, 28 by Air Force ( 
Research Center nc by Arn 
nance Ballistic Research Laborator 
i number” by Naval Research | 
rv. Porter added that all Int 


il Year 


- 
ind launched one 


wr oph 





COSPAR Election 


Nice, France—Countries whose national 
scientific institutions are now represented 
by COSPAR are Australia, 
Canada, Czechoslavakia, France, Ger 
Federal Republic, Italy 
Japan, Netherlands, Norway 
South Africa, Scientific 
laiwan, China, United Kingdom, United 
States and USSR. 

The COSPAR 


van de 


Belgium 


India, 
Poland, 


Academy of 


Jureau elected as 
president H. C. Hulst, Nether 
lands, and vice presidents A. Blagonravov, 
USSR, and R. W. Porter, United States. 
Members are EF. Bucara of Czechoslova 
kia, H. Massey of United Kingdom, M. 
Roy of France and W. Zonn of Po 


land. 











proposed by the United States were 
completely successful. 

Scientific .programs for which nine 
satellites are earmarked for the 1960 
launchings include: 
© Radiation belt experiment using a 
Delta vehicle to place a 100-Ib. payload 
in a highly eccentric orbit primarily to 
study trapped radiation belts. Orbit 
will vary from 150 to 40,000 mi. high 
Instrumentation will record data for 
studies of energetic particles and geo 
graphical distnbution and temporal 
variation of radiation belts. Participat 
ing agencies are Goddard Space Flight 
Center, State University of lowa and 
the University of Minnesota 
e Radiation belt experiment 
Juno II vehicle is expected to put a 
22-lb. pavload into a highly eccentric 
orbit varying from 150 to 35,000 mi. 
ibove the earth 
e Instrumentation study of the nature, 
and time variations of par- 
ticles in the Van Allen belt. Agencies 
ire the State University of and 
Army Ballistic Missile Agency 
¢ lonospheric properties experiment 
using a Juno II vehick 50-Ib 


pavload aimed at orbiting between 135 


using a 


intensify 


low ] 


with a 


ind 600 mi 
experiment to determine 
n probes, and al study 
harging effects Agency 1s 
Goddard Space Flight Center 

¢ lonospheric beacon experiment firing 
Il vehich umving a 100-Ib 
into orbit 


electron 
density by i 
ite lhite 


Juno 
pavload between 150 and 


7 OUU mi 
e Experiment to 
recording and 


tation 


study ionospheri 


properties by inalyzing 
lata received bi 


vill be 


ground 
harmonicall 

ignals from the satellite Agenci 
ABMA, Stanford Universit 

ersity of Illinois, Pennsylvani 

Central Radio Propagation Lab 

Boulder, Colo., University of Al 

e(camma ray astronomy ‘periment 
ill u 1 Juno IT vehicl 1 100-Ib 


d planned to orbit be een 135 


receiving 


id 
mi Purpo 

f nergy gamma fa na ft map 
istribution in respect to the sun and 
ur galaxy. Distribution is correlated 
flux density and densits 
matter Agenci ire 
Massachusetts Institute of Technology 
ind | New Mexico 
e Solar spectroscopy experiment using 
mother Delta round with a 350-lb. pay 
oad scheduled to orbit between 300 
ind 600 mi. This will make 
photometric study of the sun’s 
ind chromosphere in ultraviolet and 
X-ray wavelengths and attempt high 
resolution line spectroscopy in the ul- 
traviolet region. Agencies are Goddard, 


ith cosmic ra\ 
of interstellar 


niversity of 


1 spec tro 
corona 
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University of Michigan and University 
of Colorado. 
© Meteorological experiments with two 
satellites; Tiros I is scheduled for late 
February or early March and Tiros II 
is scheduled four months later. Both 
are planned to make a circular orbit of 
400 mi. Each will carry two television 
cameras recording cloud cover patterns, 
and infrared detectors for solar terres- 
trial energy relationships. Expected life 
of each ‘Tiros is about three months. 
@ Project Echo communications experi 
ment using a 100-ft. inflatable sphere 
is scheduled for launching by NASA 
into a very high circular orbit this 
spring. It will be used as a passive 
reflector for studies of communications 
techniques. Because of anticipated 
worldwide interest, NASA agreed to 
make advance information on launch 
ing time and clements available. First 
space probe will be a Thor-Able 
launched inward toward the sun to 
study communications techniques and 
use of solar cells and make observations 
of the Van Allen belt, cosmic rays and 
magnetic fields. Agencies are Univer 
sity of Chicago, University of Minne 
sota, Space Technology Laboratories 
ind Stanford. Second space probe will 
measure interplanetary magnetic fields 
with a rubidium vapor magnetometer 
and will make simultaneous observa 
tions of interplanetary plasma density 
The vehicle is a Thor-Delta. Agencies 
are Goddard and MIT 
© Geophysical probe will be an carly 
Scout vehicle launched to a distance of 
one or two carth radii and return. The 
xperment will study radio propaga 
tion of electron densits profile bevond 
the F region of the atmosphere 

Other countries reporting plans and 
progress to COSPAR included France, 
which announced it plans a series of 20 
Veronique sounding rocket firings this 
vear, six launched next month, four in 
June and the remaining 10 in Decem 
ber. For comparison, three Veronique 
rounds were launched dunng 1959 
lhe United Kingdom's plans for this 
vear include work on instrumentation 
pavloads for Scout firings in collabora- 
tion with NASA, and design studies of 
the adaptation of British military rock 
ets for satellite launchings. Australia, 
whose satellite tracking station at Woo 
mera has produced amazing optical and 
electronic data, plans to expand facili 
tices at the range in the future 

Both French and Australian scien 
tists, in reports to COSPAR, expressed 
interest in collaborating with the United 
States on science experiments using 
satellites. The French are aiming at 
an inflatable sphere as a passive reflector 
for communications studies and the 
Australians would like instrumentation 
in a Scout vehicle for studving low 
frequency radio emissions above the at 
mosphere 
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Dyna-Soar Design Under Review; 
New X-15 Proposed as Substitute 


Washington—Complete re 
of the design of Air Force's Dy: 
vehicle is under way, with a ba 
configuration now being wv 
against a winged glider. The r 
ordered by Joseph Charyk, USAI 
sistant secretary for research a 
velopment, and now include 
panies not previously involved 
protracted design studies 

Review, to be completed by M 
is called Phase Alpha. Assisti: 
Boeing Airplane Co., vehicle pri 
tractor, are Bell, Lockheed, G 
Electric, Avco, McDonnell and ¢ 
Vought. Until now, onl 
vehicles have been considere: 
GE, McDonnell, and_possib! 


believed to hav 


heed, were 
brought in to introduce the 
of a ballistic configuration, whi 
be similar to the Mercury ca 
Meanwhile, a substitute f 
Soar has been proposed | 
American Aviation, In It w 
two-man research aircraft with t! 
external shape and dimension 
X-15 but with almost enti: 
materials and construction met! 
ventually would be boosted 
by a two Saturn but init 
are based on quick availability 
ware 


Wing leading edges, f 


~ 


ind other areas which would et 
% 


high temperatures during re-cnt 
be made of a bervilium oxide of 
hike ippearance This material 
would withstand temperatur« 
ibout 4,900F, would be back« 
1 coated graphite capable of wit! 
ing temperatures of about 3,600! 
of the leading edge, the wing 
would be made of molybdenun 
as would cooler portions of f 

Major external innovation 
X-15 aircraft to permit orbital 
the addition of two doughnut 
tanks for rocket engine fuel 
dizer. These torus tanks will bi 
on the aft end of the fuselage, 
opening in their center will b 
so that they will form an ext 
the nozzle of the Reaction M 
XLR-99 engine which is also 
the current X-15. The exten 
provide a much greater nozzle 
sion ratio and give the engine 
performance for its task of pr 
the final velocity increment to p! 
aircraft in orbit. 

All of the propellants for the 
rocket engine would be carried 


external torus tanks, and the major 
portion of the internal volume of the 
orbital X-15 would be devoted to in- 
strumentation. The second crewman in 
this proposed vehicle sits behind the 
pilot in what is the instrumentation 
bay on the current X-15. 

One version of the orbital vehicle 
would have eight XLR-101 rocket en- 
gines mounted in the large, blunt trail- 
ing edge of the vertical tail to provide 
braking or retro-thrust during re-entry. 
l'uel for these rockets would be carried 
in the fuselage, and the main torus 
tanks would be dropped as soon as the 
vehicle achieved an orbit. 

Nozzles on these eight retro-engines 
vould face to the rear, and the aircraft 
would have to be pointed tail-first for 
them to provide braking thrust and in- 
itiate a re-entry maneuver. Maximum 
heating during such a re-entry would 
not occur for 10 min. or so after the 
retro-rockets stopped firing, so the air- 

raft could be turned around with its 
ttitude control jets before aerodynamic 
loads and heating became high 

It is also planned to carry a small 
imount of propellant after retro-firing 

that these eight rocket engines could 

used briefly during landing to im 
rove the X-15's characteristics during 

this flight phase, which is now con- 

dered marginal by manv engineers. 
The XLR-101 engines proposed for 
etro-thrust use have been used suc 

ssfully for some time as vernier rockets 

1 the Atlas, Thor and Jupiter missiles. 

Useful pavload of the orbital X-15 

vith retro-thrust engines would include 
+,000 Ib. of instrumentation in the for- 
ner fuel tank area if the vehicle was 
ent into a 100 mi. circular orbit. If the 
etro-engines were discarded and only 
erodynamic braking was used during 
the re-entry, the orbital altitude could 
be increased to about 200 mi. with the 
two ton instrument load. Maximum al- 
titude for an elliptical orbit would go 
ip to 1,900 mi. with zero instrumenta- 
tion weight and using aerodynamic re- 
ntrv braking 

Performance figures of the orbital 
X-15 are subject to change if the Saturn 
booster undergoes further change. Pres- 

nt figures are based on the use of the 
ight-engine Saturn first stage cluster 
now under development at Huntsville, 
Ala., which uses JP-4 and liquid oxygen 
propellants, and on a second stage still 
largely in the planning stage which 
uses liquid hvdrogen and liquid oxygen 
propellants 
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Mergers Regroup Britain’s Air Industry 


By John Tunstall 


London—Merger of the aircraft and 
missile divisions of Vickers, Ltd., Eng- 
lish Electric Co., and Bristol Aircraft 
Co. and the formation of a helicopter 
group led by Westland virtually com- 
pletes regrouping of the British aircraft 
industry into two airframe/missile 
groups, two engine groups and a heli- 
‘copter group (AW Dec. 21, p. 21) 

The proposals already have been 
agreed in principle 

This gigantic consolidation operation 
which leaves only Short Bros. and Har- 
land, Fairey and Handley Page inde- 
pendent, began with Hawker’s take-over 
of Folland Aircraft and its bid for Black- 
burn and General Aircraft. ‘The Hawker 
Group’s activities climaxed in Decem 
ber with an offer for the de Havilland 
group. 


Holding Company 


Formation of the second large group 
proved a more difficult maneuver be 
cause of the financial structure of both 
Vickers and English Electric. Solution 
has been the formation of a joint hold 
ing company with Vickers and English 


Electric each having a 40% share hold- 
ing and Bristol 20%. 

The holding company will control 
policy and each of the original aviation 
companies will become wholly owned 
subsidiaries. Besides this development 
the new group has already begun 
negotiations with a view to taking over 
Hunting Aircraft, Ltd., a member of 
the Hunting Group. Previously Vickers 
Armstrongs (Aircraft), Ltd., was a 
wholly owned subsidiary of Vickers, 
Ltd., itself a holding company for 62 
companies, employing 65,000 people 

rhe new helicopter group which will 
control all Britain's helicopter activities 
outside the Fairey projects will be 
headed by Westland Aircraft, Ltd., 
which took over Saunders-Roe and 1s 
now negotiating an $8.4-million deal 
for Bristol Aircraft’s West 
land’s bid, which has agreed in 
principle, includes an offer of 2,000,000 
Westland 70-cent shares and approxi- 
mately $2.8 million cash 

In the engine field the Hawker-de 
Havilland merger allows a consolidation 
of British aircraft engine manufactur 
ing capacity into two groups: Rolls 
Rovce and Bristol-Siddeley Engines 


division 
been 





Old 
Major Airframe Companies 


de Havilland 
Vickers-Armstrongs 
English Electric 
Bristol Aircraft 
Folland Aircraft 
Blackburn & General 
Hawker Group 
Hunting Aircraft 
Short Bros. & Harland 
Fairey Aviation 
Handley Page 

Airco (de Havilland-Hunting-Fairey) 


Helicopter Companies 
Westland Aircraft 


Saunders-Roe 
Bristol 


Engine Companies 
Rolls-Royce 
Bristol-Siddeley 
Napier Engine 
de Havilland Engine Division 





British Aviation Industry Regrouping 


New 
Airframe/ Missile Companies 


(1) Vickers-English Electric-Bristol 


Hawker-de Havilland-Folland 
(Blackburn & General under 
negotiation) 


Helicopter Companies 


Westland-Saunders-Roe (Bristol 


under negotiation) 


Engine Companies 


Rolls-Royce 


Bristol-Siddeley-de Havilland 


Independents 


Short Bros. & Harland 
Fairey Aviation 
Handley Page 

Airco 

Napier Engine 








Ltd., the latter company absorbing de 
Havilland’s Engine Division. Only the 
Napier Engine Co.—a subsidiary of 
English Electric—remains outside this 
engine grouping and its aircraft engine 
activities had previously been whittled 
down to the Eland turboprop, the 
future of which had been speculative for 
some years. 

From this upheaval it seems Bristol 
has suffered most, having been split 
three ways. There are still no indica- 
tions that Handley Page or Short 
Bros. is considering amalgamation with 
cither of the two airframe/missile 
groups 

Ihe government has a 70% share 
holding in Short Bros., Bristol 15%. Of 
other independent companies Fairey has 
given no indication of its intentions and 
speculation that negotiations are pro 
ceeding with Westland is mounting 

The Hawker-de Havilland merger in 
December British business 
circles since in speculation on possible 

onsolidated 


surprised 


Britain's 
considered the 


new 
uircraft industry it wa 
least likely. It now , according 
to reliable sources, that Hawker outbid 
n English Electric offer 

! 5 


Sandys’ Demand 


Before 
land had been considered a 
cleus for one of three new 
Hawker-de 
merger thus led informed British 
to believe that the industry had 
it last vielded to one of Minister of 
Aviation Duncan Sandys’ primary de 
the formation of two, not three. 


groups in 


emerge 


this announcement, de Havil- 
likely nu 

urframe 
Havilland 


groups Phe 


SOUTCES 


mand 
airframe groups ind two engine com 
panies 

The emergence of these two giants is 
now ome to threaten not just 
the survival of all other non- 
ircraft companies but also the compo 
manufacturer As 
constituted, thes 
fulls ible t 
contracts in the missile 
field but might well 


make their own equipment 


seen bi 
ommiutted 
nent and ACCCSSOT' 
now 
not only 


m™ groups are 


handle il] gover 
and air 


their 


ment 
craft 
ipacity to 


normally 


irguc 


ubcontracted 
Revelation of the Hawker-de Havil 
hours after a mecting 
between Duncan Sand ind the So 
ciety of British Aircraft 
1 meeting which appears to have been a 
fateful one for the industry's future 
Previously, manufacturers had refused 
to meet Sandys’ request to regroup until 
the government had specifically stated 
both the scale of its military require- 
ments and the nature of any financial 
support for the civil aviation industry 
(AW Oct. 26, p. 36). But Sandys is 
reported to have refused to disclose 
government aircraft policy until the 


land mcrecr Came 


Constructors 
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industry had regrouped. It looks as if 
both agreed to terms at that mecting 
and now all is over but the shouting. 

\ top de Havilland spokesman told 
Aviation Weex that if mergers were 
inevitable, the company has made the 
most sensible decision both in the com- 
pany’s own interest and those of the 
industry generally. According to the de 
Havilland spokesman, it involves less 
overlapping than would be the case with 
any other party and the company would 
be less the victim of financial caprice 


Possible Conflict 


In airframes, the only possible con- 
flict de Havilland foresees is that be- 
tween the company’s DC-3 replacement 
powered by two Gnomes (General Elec 
tric 158 built under license) and the 
Hawker Siddeley Avro 748 feederliner 
\ detailed design of the de Havilland 
aircraft was prepared two years ago, 
Aviation Weex was told, and the com- 
pany has been conducting a worldwide 
market survey. But even with this air- 
craft, de Havilland does not see the two 
specifications clashing head on 

Against this situation de Havilland 
can claim that all British high-subsonic, 
civil aircraft experience and know-how 
in the all-important medium range 
field lies with it. Hawker Siddeley has 
none 

In the engine field, the Gnome and 
the supersonic Gyron variants will fit 
into the Bristol-Siddeley engine family 
where emphasis has already switched to 
ducted-fan engines and large turbojets 
The new and growing i.dustrial control 
and clectronic divisions of both com 
panies are expected to combine with 
out overlapping 

Implementation of the merger has 
still to be worked out. Indications are 
that Hawker Siddeley will want to dis- 
tribute some DH-121 turboprop trans 
port fabrication and development 
around the group 

The merger appears to leave little 
future for the Airco company formed 
by de Havilland with Hunting and 
Fairey to make the DH-121 

Soon after the announcement of the 
merger, reports began circulating that 
the minister was not altogether , anes 
about the partners in the new merger 
and considered the combination top- 
heavs 

Sandys was considered to have had 
in mind two groups of fairly even 
structure with Vickers-English Electric 
de Havilland in one and Hawker Sid 
deley and Bristol in the other. 

This arrangement would also have 
avoided Bristol being swallowed by the 
two giants—its engine division and its 
aircraft and missile divisions being di- 
vided by opposing groups. The Sandys 
grouping might also have seemed to 
some parties the best suited to 
strengthen Britain’s missile effort for 
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British Minister Favors Mach 2 Transport 


London—First positive, indication that the British government will back the 
manufacture of civil aircraft was given by Duncan Sandys, minister of aviation, here 


last week to the Royal Aeronautical Society. 


The air minister also was outspokenly in favor of civil supersonic air travel and 
considered that civil aircraft would be flying “between Mach 2-3” by the 1970s. 


4 declaration of the minister's 
craft—costing around $1 billion 
current regrouping operation. 


attitude to the development of a supersonic air- 
has Deen 
his expression of confidence in the prudence of such 


one of the main factors in the 


a venture, immediately prior to a government policy statement, is of particular 
interest to the newly-formed Vickers Group which embraces all Britain’s supersonic 


knowhow. 


The cost of a supersonic development program, Sandys admitted, would 


“be very heavy indeed,” but this, he thought, would be largely offset by the increased 


frequency of operation. 


Sandys appeared equally emphatic on the need for development of civil aircraft 
capable of vertical or near vertical takeoff, and for the introduction of automatic 
blind landing techniques. There was need for a major effort in both these fields, 
Sandys maintained, and his references to these matters may indicate the minister's 
intention to back both. The British blind landing system already has been designed 
into the de Havilland DH-121 jet transport, and the Fairey Rotodyne VTOL. 

Sandys’ talk triggered new speculation in the industry and in the British press 
concerning which aircraft now being built will receive government backing. One 
school figures that both the Vickers Vanguard and the VC.10 will be axed and that 
the government will back only the VC.11, a medium range aircraft. Another school 
sees the DH-121 being developed at the expense of the VC.11, for feeling is wide- 


spread that government support for 


both aircraft is unlikely. 





it would have brought together 
Havilland Blue Streak ballisti 
and the 
project teams cleanly without in 
major outside parties such as 
which is responsible for the 
system of the 
Future of the Ferranti contract 
be in balance 


Mobilized Industry 


On_ the 
other observers, there seems to | 
to commend the profile which 
dustry has now adopted if Brita 


venture into the 
field. ‘The 


wholly debatable whether th 
commercial prospects of a Britis! 

sonic airliner warrants any organization 
of the industry on this count rall 
it is agreed that it is not possible with 
only two groups to develop one f 1S- 
siles and the other for a super 
craft project and hope that th 
grouping will best exploit Britain 
»rospects in the world’s subson 
aircraft market 


behind the Hawker-de Havilland 1 


English Electric Thun 


Bristol Bloo 


other hand, acc 


supe rsonit 


It is considered in some area 
Generally 


} 


Undoubtedly one of the mot 


Both 


is the great strength of the combination 
in the civil field. The Argosy, the Avro 
748, the Comet and the DH-121 are 
ill aircraft with sales potentials in the 
short-to-medium aircraft range. In this 
field the two companies no doubt feel 
that U.S. competition is likely to be 
much less severe than that facing Vick- 
ers in the longer range aircraft catego- 
ries. 

De Havilland believes that a merger 
with Vickers could well endanger the 
future of the DH-121 which, though 
not entirely competitive, is dangerously 
close to the Vickers VC. 11 specifica- 
tion based on the VC. 10 (AW Sept. 
integration of the raf 28 
divisions of Vickers-Armstrong 
lish Electric and Bristol virtual 
lizes the whole of Britain’s lin 
personic knowhow and, in face 
supersonic data stacked up in th 
Britain does not seem able t 
splitting its supersonic design 
between two groups. 


c? 


» p. 32). 
Both groups are undoubtedly con- 
scious that the government, having 
forced the industry into a twin group 
structure, will not subsidize rival de- 
signs. 


Equipment Manufacturers 


The fact that both groups will now 
have spare shop space and development 
personnel is also expected to lead to 
major regrouping among the equipment 
manufacturers. 

lhe airframe industry has long com- 
plained about the inadequate develop- 
ment facilities of the equipment manu- 
facturers and may well now make its 
own equipment. 
Vickers and Westland have 
said that the mergers involving both 
companies meet with full government 
approval and qualify for government 
grant. 








Brooks Proposes NASA Patent Changes 


By Ford Eastman 


Washington—Legislation liberalizing 
National Aeronautics and Space Ad- 
ministration patent rules and _per- 
mitting industry to retain rights to 
inventions made while working on gov- 
ernment space contracts was introduced 
in Congress last week by Rep. Overton 
Brooks (D.-La.), House Space Com 
mittee chairman. 

Brooks’ bill, which preceded an iden 
tical patent revision bill NASA is send- 
ing to Congress, would amend Section 
305 of the National Aeronautics and 
Space Act of 1958, which now calls for 
the government to take title to all in 
ventions or discoveries made in connec 
tion with space work unless government 
rights are waived under certain condi- 
tions. 


Strong Attack 


This section of the Space Act has 
been under strong attack from patent 
attorneys, industry representatives and 
other groups since it was enacted. It 
was argued that the provisions placed 
the government in competition with pri 
vate industry in the patent field, that 
it failed to protect industry's interests, 
that it kills inventors’ incentive and 
that it resulted in industry shying away 
from accepting NASA contracts 

Provisions in the Brooks amendment 
ire the same as those recommended bi 
NASA during hearings before the Pat- 
ent Subcommittee in December (AW 
Dec. 14, p. 57), and supported by 
patent associations, individual attorneys 
and industry contractors 

Specifically, the amendment would 


repeal the entire patent section and 
substitute this more liberal set of rules: 
e NASA could prescribe provisions in 
any contract to govern disposition of 
patent rights in a manner designed to 
protect the public interest and the equi 
tics of the contractor. Under current 
provisions, NASA has no alternative but 
to include in its contracts a section 
stating that the title to inventions made 
in the performance of the contract be 
come the exclusive property of the gov 
ernment. 
@ Whenever a contract does provide for 
the vesting of title to an invention in 
the U. S.. NASA would still have au 
thority to waive all or part of the rights 
on such terms and conditions as the ad 
ministrator determines to be in the best 
national interest. If a waiver should be 
granted, however, the U. S. would r 
serve a rovaltvy-free for the 
tice of such an invention throughout 
the world. U.S rights to the title can 
be waived under the present law, but 
1 hearing and recommenda 
Inventions and Contribu 


heens« prac 


only after 
tion bv the 
tions Board 
e Contracts already made 
amended to conform with the new pro 
visions, providing final payment has not 
vet been made 

During the hearings last fall 
industry representatives told th 
committee that there have been man 
instances in which contractors have re 
fused to accept NASA contracts because 
of the patent They said 
most of the companies that accept gov 
ernment research and development con 
tracts do so for only one reason—the ex 
pectancy that a product may result that 


could be 


most 
sub- 


pros s10Ns 








Westminster to Go Into Production 


London—Westland Aircraft, Ltd., will build a production version of the West 
minster 40-45 seat helicopter and plans to have it flying by mid-1961. 

Other new developments include civil versions of the five-six seat Wasp (Saunders 
Roe P.531), the Gnome gas-turbine-powered Whirlwind, the twin Gnome-powered 
Wessex, and a boat-hulled helicopter derived from the Sikorsky S-61 and called the 
Wiltshire, which will be powered by two Gazelle gas turbine engines. 

Government support for the Westminster project has not yet been obtained and it 
will be carried forward as a private venture. To this end $2.8 million has been allo- 
cated to the company’s general reserve for a project of which Chairman Eric Mens- 
forth says “we do not underestimate in any way the risk entailed and . . . the very 
considerable sums we have already spent, together with those which we shall now be 
committing, may result in no future return.” 

These sentiments may be unduly pessimistic, as reports from Rome, unconfirmed 
by Westland, state that a Sardinian air line—Linee Acree Sarde—will buy three West- 
minsters and that contracts will be signed toward the end of the month. Other 
Italian helicopter lines, notably Elipadana, Elivie and Elisarda, are also interested in 
the Westminster, but Westland told Aviation Week that their present performance 
demands were unrealistic (AW Dec. 28, p. 28). 

There is also the possibility that the formation of a single British helicopter group 
led by Westland which has received Aviation Minister Duncan Sandys’ blessing, 
will lead to government support for the project (see p. 32). 








can be produced and marketed at a 
profit. So long as this possibility ex- 
ists, industry feels that companies will 
continue to devote a large share of their 
knowledge and creativity to the govern 
ment’s business of weapons or space 
research and development. However, 
government ownership of all the con- 
stituent parts of devices produced under 
government contract “slams the door 
on such opportunities,” according to one 
witness, and thev look elsewhere for 
business 

Although most witnesses were reluc- 
tant to cite actual cases where industrn 
refused to do business with NASA be 
cause of the patent clause, two examples 
were given to the subcommittee by Rob 
ert R. Lent, chairman, Patents and 
Proprietory Rights Committee, Stra 
Industries Assn. Other examples 
were sent to the subcommittee after 
the hearings 

Lent said one involved the Air 
borne Research & Development Corp 
of Burbank, Calif. which designed a 
cryogenic valve that operates with liq 
uid oxygen and nitrogen and is being 
used on missiles and high performance 


tegi 


CaM 


uircratt 

The valve Wa 
company’s own money, Lent said, but 
to accept a NASA contract would mean 
that anything developed in connection 
with the contract would become govern 
ment property under the law. The com 
pany therefore refused that type of gov 
ernment work, he said, and is now 
spending its R & D money in develop 
ment of a ladies’ compact with a built-in 
light 

Ihe other case, Lent said, was Stat 
ham Instruments, Los Angeles, Calif. 
where he was formerly emploved. The 
company president, Louis Statham had 
invented an unbonded strain gage 
transducer, a sensing clement for mis 
siles and aircraft used in testing. Stat 
ham has stated many times, Lent told 
the subcommittee, that he would never 
accept a government research and de- 
velopment contract because in so doing 
he is obligated to give away the fruits of 
his own research and development 


developed with the 


GE Experience 


One of the biggest manufacturers to 
turn down a NASA contract over patent 
provisions was General Electric Co., the 
subcommittee was informed by letter 
George L. Haller, GE vice president, 
said the company for about 10 years 
had conducted and financed studies on 
the feasibility of using supercooled ma- 
terials to produce a gyroscope which 
should have significantly greater accu- 
racy than conventional gyroscopes. In 
the course of research and development 
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work, several inventions were conceived. 

Last year, the Army awarded GE a 
contract to perform certain exploratory 
research directed toward the ultimate 
development of such a gyroscope, Haller 
said, but in the contract prior inven- 
tions were excluded from the license 
grant of the patent rights article. 

Later, when negotiations were started 
to supplement the initial contract, GE 
was notified that NASA was to finance 
about half of the further work and there- 
fore GE did not accept the contract. 

“As a result of kien negotia- 
tions,” Haller said, “a contract with a 
non-NASA agency has been received 
which contains non-oppressive patent 
provisions i 





Data Exchange Program 


Washington—Tri-service reliability data 
exchange program affecting about 50 
major contractors 
ing in Air Force, Navy and Army boallis- 
tic missile and space programs ha 
approved, and instructions will go out 
to companies this week. Program, which 
may ultimately be expanded to 
all major defense contractors, will pro 
vide each ballistic missile and space pro 
gram contractor with copies of avioni« 
component test reports prepared by every 
other contractor. Reports will be pro 
vided in form of microfilm mounted on 
punched cards for easy use. 


avionics participat 


been 


im™ lude 











Space Law Overhaul Submitted 


Washington—Space law changes to 
clearly define National Aeronautics and 
Space Administration's responsibility 
for operating a separate civilian space 
me and to shift space planning 
unctions from the White * an to 
NASA were proposed to Congress last 
week by President Eisenhower 

Under Eisenhower's proposals, the 
National Aeronautics oak Sete Coun- 
cil and the Civilian-Military Liaison 
Committee would be abolished, and the 
space law would be rewritten to make 
clear that NASA is to run a strictly 
civilian space program. The proposals 
run strongly against recent pressures for 
a single space agency to oversee both 
military and civihan programs. 

At the same time, the President offi- 
cially notified Congress that he will 
transfer the Development Operations 
Division of Army Ballistic Missile 
Agency to NASA, a move that becomes 
effective in 60 days unless Congress ob- 
jects 





Soviets to Cut Back 


Conventional Arms 

Moscow—Soviet Union has the great- 
est nuclear rocket striking force in the 
world and will cut its armed forces per- 
sonnel by one third, Soviet Premier 
Nikita Khrushchev told the first 1960 
meeting of the Supreme Sovict last week. 
Russia is “several years” ahead in de 
sign and production of mtercoatinental 
missiles, Khrushchev said, and they will 
continue to be produced until the West 
agrees on a ban. Production of some 
bombers has been discontinued because 
rockets are taking the place of the air 
force, he said. Armed forces will be cut 
from 3,623,000 men to 1,200,000 men. 
The cuts are being made because of 
Russia’s “might and strength’ and not 
because of economic weakness, the pre- 
mier said, 
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In his space law message, | 
told Congress he would retain t 
dent's usual over-all control of 
programs in both NASA anc 
fense Department 

He said the present provisi 
which NASA and Defense su 
resolvable disagreements to th 
House for decision should bx 
He also asked for an amendment t 
mit the President to assign dc 
responsibility for each new 
vehicle, regardless of its inten 
to cither NASA or the Defense Dey 
ment in order to avoid dupli 
effort 

Eisenhower | said 
months under the 
the nation has come 


that, 
present 
to the 
transition period, and provision 
“impose duties of planning an 
surveving upon the President 
longer desirable. With th 
shifted to NASA, he said 
council which 
could be eliminated 

The President also object 
cific provisions calling for 
military liaison committe¢ 
other duty than providing 
advice and consultation betw« 
and the Department of Def 
said the law should 
NASA-Defense consultatior 


specific means prescribed 


+} 


advises the Pr 


mere! 


Discussing his proposals, | 

said the law should be ch 
“place responsibility directl, 
equivocally in one agency, NASA 
planning and managing a nati 
gram of non-military 
This requires, first of all, elimit 
those provisions which reflect 
a single program 

as well as non-militar 


space 


cept of 
military 
activities. 
“In actual practice, a 
military program does not exist 
in fact unattainable; and th 


wing 


concept of such a program has caused 
confusion. The military utilization of 
space, and the research and develop- 
ment effort directed toward that end, 
are the integral parts of the total defense 
program of the United States.” 


News Digest 





General Electric Co. has formed a 
new defense systems engineering com- 
pany in The Hague, Netherlands, to 
participate with NATO countries in in 
tegrating their engineering, manufac- 
turing and management capabilities. 
New company, Apparantenindustrie De- 
fense Electronics N. V. is headed by 
Maj. Gen. Haywood S. Hansell, USAI 
(ret.). 


United States proposal for a meeting 
of the United Nations Committee on 
Peaceful Uses of Outer Space in Feb- 
ruary rather than March or April waits 
on word from the Soviet delegation, be- 
lieved to favor an earlier date 


White House last week sent the 
nomination of Civil Aeronautics Board 
Chairman James R. Durfee as associate 
justice of the U. S. Court of Claims to 
the Senate for confirmation. 


Air Force Research Division was off 
cially activated last week by Air Re- 
search and Development Command. 
Third of four planned under ARDC 
reorganization program, the new divi 
sion is based in Washington and is 
commanded by Brig. Gen. Benjamin G. 
Holzman, former commander of Air 
Force Office of Scientific Research. Col. 
A. P. Gagge, succeeds Holzman as head 
of AFOSR and also becomes vice com- 
mander of AFRD. New division in- 
cludes AFOSR and the ARDC Euro- 


pean office in Brussels 


Choice of a Belgian air force fighter, 
delaved since Dec. 24 by a new French 
proposal on the Dassault Mirage 3 jet 
fighter, may be made this week. Deci- 
sion is in the hands of six special min- 
isters appointed from six cabinet de 
partments. Belgian sources report the 
group, is not interested in the new 
Mirage 3 proposal 


Kaman Aircraft Corp. has received a 
second $14 million follow-on contract 
from the Navy's Bureau of Weapons 
for production of HU2K-1 helicopter. 


Canadair CL-41 jet trainer (AW 
Nov. 23, p. 79) made its first flight last 
week. Flown by Ian MacTavish, engi- 
neering test pilot, the airplane was in 
the air | hr. 8 min. It is powered by 
the Pratt & Whitney JCT12A-2 turbo- 
jet engine, and is the first airplane to 
fly with the engine other than a testbed. 
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Florida Market Stirs Stiff Competition 


Advent of jet transports, plus anticipation of a good 
traffic year, will result in increase in seat capacity. 


By Glenn Garrison 


New York—Airlines ser 


season this year, but face heavy competition among themselves as 


ving the Flonda market expect a strong wintel! 


SscvVe ral 


carriers speed activity on recently awarded routes 


Route awards to four carriers, 


Great Lakes Southeast Service Case of the Civil 


effective 


from the 
Fuller 


1958, resulted 


late in 
Aeronautics Board 


impact of the additional competition should be felt this season 


rhe equipment competition is fiercer 
this winter, too, with three airlines al 
ready operating jet cquipment in the 
Florida 
to enter their jets 
planes and in anticipation of a 
traffic year in the market, the individual 


} 


and two others about 
} a 
With these bigger 


’ 
iu | 
good 


market 


airlines are increasing seat capacity by as 
much as 49 

For the past two vea 
of the Florida market ha 
rupted by unusual circumstances 
Florida weather and recession 
in the 1957-58 season, and a k 
against Eastern Air Lines in 
ber, 1958, just as the carrier 
to maugurate service with its Lockheed 
Electra turboprops 


Traffic Outlook 


Here is the situation thi 
Carrier sees it 
e Capital entered the market for th 
first time in December, 1958, with ser 
ice from Cleveland to Miami 
Grand Rapids, Lansing and 
Miami, via Cleveland. The airline since 
has added scI from Rochester, N y 
Buffalo, Pittsburgh, Akron-Canton and 
Youngstown, and operates some flight 
to other Florida citie: 

For the 1959-60 winter season 
ender wa Capital has inaugurated 
nonstops from Buffalo and has increased 
its services from Pittsburgh and Cleve 
land to Seat capacity thi 
winter i 5,33 t 
in and out of Florida 

Capital operates all its first class and 
night coach flights with 44-passenger 
Vickers Viscount turboprops. Da 
coach schedules presently are flown with 
72-seat Lockheed 049 Constellations, 
but these will be replaced beginning 
Feb. with 88-seat Douglas DC-6B 
equipment leased from Pan American 
Capital expects the seven DC-6Bs to 
be phased in by mid-March 

The carrier won't be operating jets 
this year, but expects to have Convair 
880 jet transports for the 1960-61 sea 


rs, the pattern 


1 Dusiness 
ng strike 
Decem 
was about 


and from 
Flint te 


now 


Florida 


up 49% to 5,334 weekly sea 
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son. No firm order has been signed 
for these aircraft because financing has 
not been completed. However, Capital 
says the order is firm for all practical 
purposes and the 880s now are under 
construction in Capital configuration 
Eastern’s stnke enabled Capital to 
gct into the fast last winter, 
and Capital experienced a good Christ 
mas holiday and winter But 
summer results were not as good, parth 
because of the limited coach capacit\ 
of Capital's equipment 
The airline considers 
perienced enough in the market yet 
evaluate this season’s prospects pre 
cisely, but believes from all indication 
it will | Holiday traffic 


. 
was good and advance bookings encour 


market 


business 


itsel? not cx 


, 


x” a good year 
} 
aging, the airline said 

e Delta will increase i ca 
in and out of Miami by 30-35 thi 
winter. Its Douglas DC-5 jet 
with 72 coach and 47 scat 
later this month will operate three daih 


t t capacit\ 
new 
first-cla 
nonstops onestop between 
Chicago and Miami. In February, tw: 
daily jet services to Florida will 
gurated at Detroit, both non 
one a night coach 

Detroit was 
pattern in the case referred 
Other equipment in Florida service wil 
include DC~ DC-7s, and DC-7Bs 
Delta’s DC-8 fleet now totals six. Aver 
age one-way weekly seat total this season 
from Chicago to Florida will be 5,593; 
from Detroit, 1,702 


ind one dail 


Delta Florida 


tr ibove 


idded te 


Delta Capacity 


Delta points out that its capacity in 
crease over last winter is despite . the 
extra business it had then because of 
the Eastern strike. This year’s traffic is 
expected to increase even past that arti 
ficial level because of the jet equipment 
and because of good U.S. economic 
conditions, the airline said 
e Eastern will offer 99,820 seats weekly 
in both directions between Florida 


points and other cities. Last year's peak 

52 seats. Eastern has felt the 
competitive bite in several places; lost 
business because of the strike, late entry 
into the jet picture, and new contenders 
routes as a result of the 
route case. National pulled the leased 
jet rabbit out of the hat before the 
winter scason started last year, becom 
operator of 
march 


was 83,752 


over several 


ing the first domestx 
straight jets and gaining a vear's 
on Eastern 

Eastern’s hopes of countering the jet 
sales appeal to some extent with its new 
Electras were dimmed by the strike, 
ind Electra load factors built up slowly 
ifter the strike ended. Then Eastern 
waited for Pratt & Whitney ]75-pow 
ered DC-8s, accepting later delivers 
rather than the less powerful DC-8 with 
157 engines. First service now is sched 
uled for Jan. 24 with the jets, first of 
vhich was delivered carly this month 


Flight Frequency 


Initial frequency will be one daily 
round trip between New York and Mi 
ami, with more schedules added as air 
planes are delivered and training com 
Bet Eastern’s other-than-jet 
schedules tc:al about 185 daily in and 
out of Miami. These include 56 New 
York schedules, 34 Chicago schedules, 
ind 30 Detroit schedules, thes 
cements 
propeller 


ple ted 


points 
involving Eastern’s heaviest 
in the Florida market. It 
fleet includes 40 Electra 

Eastern savs it carned a million Flor 
ida passengers during the winter season 
of 1957-58 and expects to top that total 
by at least 200,000 this winter The 
llorida market, however, has been cut 
into iccording to Fastern 
by the increased ssibility of more 
distant resort areas with jet travel. The 
urline cites the Chicago market as an 
with some potential Florida 


omewhat 
acce 


example, 
business diverting to Hawaii 

Nevertheless, Eastern 
ings well up for the season and expects 
to hold its own in the competition 
@ National will increase its capacity bi 
10% this winter for a weckly total of 
46,144 seats in and out of Florida. Its 
Boeing 707-120 jets, operated under 
lease from Pan American, now fly four 
New York-Miami round trip schedules 
a day. First of three DC-8s is expected 
this month and will go on the New 
York-Miami run Feb. 12, according to 
present plans 

With delivery of the second DC-8, 
cxpected late next month, Philadelphia 
Miami jet service will be inaugurated 


reports book 


AVIATION WEEK, January 18, 1960 





and New York-lampa DC-8 service 
will follow, Delivery date of the third 
jet is still uncertain. 

By Mar. 1, National expects to be 
flying six round trip jet flights daily to 
Florida. Other equipment includes 
Electras, of which National's fleet totals 
12, and DC-7s, DC-7Bs, DC-6Bs and 
1049H Constellations. As of Feb. 1, 
Electras will make up 37.7% of Na- 
tional’s Florida fleet, jets 16% and pis- 
ton planes the rest 

National's jet load factors for Decem- 
ber averaged out at 73%, with the 
southbound seats 95% filled. 
® Northeast will increase its available 
weckly seats in the Florida market by 
7% from 6,384 to 6,832 this winter. 
Last month Northeast entered the jet 
competition with one New York-Miami 
round trip daily, flown with leased 
lrans World Airlines Boeing 707-320 
equipment. Whether or not the fre- 
quency of this service will be increased 
depends on the availability of additional 
rWaA jets 

Load factor for the last two weeks 
of December ran about 97% south- 
bound, 50% northbound in the big jets, 
or better than 70% in both directions. 
All other Florida schedules are handled 
by DC-6Bs, which Northeast flies in a 
two-abreast coach conhguration. 

Northeast has not ordered jet equip- 
ment of its own as yet, but probably 
will buy Convai: 880s in the near fu 
ture (AW Oct. 19, p. 47) 
© Northwest will offer 8,652 seats 
weekly in both directions between 
Miami and the Midwest, up from 5,526 
last vear. Eight daily round trips will 
verve Chicago and Minneapolis-St. Paul 
and Milwaukee. All flights will be op 
erated with Electras, except one DC-7¢ 
schedule Ihe airline inaugurated 
Florida service in December, 1958, fol 
lowing the route award 

Equipment on the route last vear was 
DC-7Cs, DC-6Bs and Boeing Strato 
cruisers. New this 
clude a nonstop from Milwaukee to Mi 
imi and service to Ft. Lauderdale in 
Florida 

Northwest expects to put DC-8 jets 
into the Florida market next spring 
The airline expects traffic increases on 
the route this season, citing its one 
and establishment on 


SETVICCS season in 


vcar expenence 
the run 

e TWA picked up a St. Louis-Miami 
route in the CAB case and has stirred 
up a controversy in operating it. Four 
daily flights technically originate in Mi 
ami and terminate at St. Louis, but each 
goes out again immediately as another 
Hight. For example, the single Boeing 
707-120 jet flight spends 30 min. on 
the ground at St. Louis and takes off 
nonstop for Los Angeles, albeit under 
another flight designation. One Lock 
heed 1649A Constellation goes on to 
Kansas Citv, another 1649A and a 
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Super G continue to San Francisco 
Other carriers have taken TWA to 
court about this, charging that this is 
in effect single plane transcontinental 
onestop service not intended in the 
Florida route award. A U. S. Court 
of Appeals decision recently referred 
the matter to CAB, but the court 
granted a stay to allow Trans World 
Airlines to appeal to the U. S. Suprem« 
Court 
Total daily seats each war 
Miami and St. Louis are 327 t! 
up from 297 in 1959 


Airline promotion of jets in the 
market has required some ingenuity to 
come up with “firsts.” National had it 
made last year with the first jets of 
any kind. Next came Northeast with 
the 707-320, which is billed as biggest 
and fastest on the route. Eastern, in 
touting its J75-equipped DC-8, has 
announced it is the first airline to oper- 
ate its own jets on the run. This, East- 
ern says, helps the public by providing 
single responsibility for maintenance, 
fight operations, cabin service, and 
scheduling. 


(Quesada Says Laxness Indicated 
In FAA Aviation Safety Survey 


By L. L. Doty 


Washington—E. R. Quesada, 
the Federal Aviation Agency 
Senate investigating committ 
week that an initial appraisal of a 
safety by his agency indicate 
turbing indifference or laxnes 
and cockpit discipline and in 
maintenance 

lestifying before the Senate 
Subcommittee headed by Ser 
Mike Monroney, Quesada cit 
four examples of “‘laxness, con 
and even in the airli 
group 
¢ American Airlines pilot, ( 

H. Proper, refused to admit 
carrier inspector to his flight « 


dehance 


the inspector had presented 
tials. Later 
$1,000 


Proper refused t 
maximum civil penalt 
against him because of this act 
FAA referred the case to th 
Department. The incident 
said, took place Nov. 6 
York flight 

@ An airline captain assumed th 
of sleep, with his feet on the 
whi 


ona | 


for a period of 30 min 
spector was in the cockpit 

en route inspection 

e Fatal accident with 15 lives 
volved a captain who, FAA 
had not taken the required 
examination for three-and 
years, was two months overdu 
required proficiency check and 
fore, was legally unqualified to fi 
company records, for which | 
responsible, were falsified to 
these facts, the FAA administrat 
@An airline crew was obser 
an FAA inspector to fail to u 
check list during the entire flight. W1 
questioned after the flight by tl 
spector as to why he failed to 
check list, the captain replied t 
effect, “I don’t use it when \ 
not on board; why should | 
when you are?” 


The recent National Airlines accident 
near Bolivia, N. C., (AW Jan. 11, p. 
39) was injected into the hearings as an 
issue during committee questioning of 
Quesada. Indicating that the National 
DCB disintegrated in the air be- 
cause of the severe strain the aircraft 
underwent in proficiency check flights 
calling for stall and approach stall 
meneuvers, the pilots sent a telegram 
to Quesada stating that they would 
refuse to take proficiency checks until 
FAA rules were revised. 

Quesada told the senators that profi- 
ciency checks, which he said are con- 
ducted by National and not by FAA, 
did not involve any maneuvers which 
placed undue stress on an_ aircraft. 
He admitted that, if an airplane went 
through stall into buffeting, structural 
stress could be a result but added that 
iny pilot who allowed an airplane to 
buffet would be disqualified immedi- 
itely 

L. W. Dymond, National vice presi- 
dent-operations, told Aviation WEEK 
that the DC-6B involved in the acci- 
dent had not been used in proficiency 





NavAid Legislation? 


Washington—Threat to propose leg- 
islation that would empower the Federal 
Aviation Agency to condemn airports 
or taise operating minimums to a point 


that would negate their usefulness 
whenever local authorities failed to pro- 
vide facilities for the installation of 
adequate navigational aids was made 
last week by Sen. A. S. Mike Monroney 
(D.-Okla.) during his subcommittee hear- 
ings on aviation safety. 

Monroney referred specifically to New 
York’s La Guardia Field where FAA's 
programing for a second ILS and high 
intensity approach lights have not been 
implemented because of a conflict with 
shipping interests over rights-of-way in 
Rikers Channel where the equipment 
must be installed for effective use. 














tests for at least three months. Most 
airlines use anv aircraft available at 
the time the tests are conducted for 
the proficiency checks. 

In discussing the National pilots’ 
refusal to fly proficiency checks until 
maneuver requirements are changed, 


Quesada warned that if they do not 
take proficiency tests, they will not fly 


Airline Laxity Cited 


In charging that air carriers also have 
been lax and inattentive in the mainte- 
nance area, Quesada brought out these 
examples: 

e Violations have been reported show- 
ing that certain carriers on occasion 
have released aircraft for 
without required equipment or with the 
installed equipment not operative 

e Aircraft have sometimes been released 
from maintenance in an un-airworthy 
condition due to failure to install neces- 
sary parts or because maintenance was 
performed in an improper manner 

e FAA findings on maintenance proced- 
ures within one major carrier and dis 
cussions with the airline on the issues 
involved resulted in a reorganization 
of the company’s maintenance activi 
ties. FAA is currently discussing with 
another major carrier deficiencies found 
in its method of operation. 

In answer to a question as to whether 
FAA had ever considered the 
tion of an air carrier certificate, Que 
sada said, “Yes.”” When asked if he had 
ever actually done so, Quesada replict, 
“darn near.” He said such action would 
be given very serious consideration be 
cause of the major effects it would hay 
on both the carrier involved and th 
industry. 

Quesada said that inspection of all 
types of operations—general and ait 
carrier—has resulted in the filing of 
3,884 violation reports during 1959, an 
num 


operations 


revoca 


increase of almost 100% over the 
ber of violations reported in the 1958 
fiscal year. He said enforcement action 
has been taken in 2,902 of these viola 
tion reports 

In connection with the 
or revocation of all types of certificat 
Quesada that during 1959 the 
gency issued 948 orders suspending ot 
revoking certificates. Of these, only 51, 
or about 5%, took advantage of their 
right to appeal to the Civil Aeronautics 
Board 

Behind the 
curing the hearings, is the running bat 
tle between the FAA and the Air Line 
Pilots Assn. Quesada told the commit 
tee that “no special interest group can 
be permitted to hold the pen that 
writes the rule.”’ 

Core of the problem is whether 
KAA’s current enforcement program, 
begun immediately after Quesada took 
office on Jan. 1, 1958, is “too tough” 
and “unfair,” as the pilot union has 


suspension of 


said 


stand taken by Quesada 
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Aviation Act Review 


Washington—Complete review of the 
Federal Aviation Act was described as 
one of the most important tasks facing 
the House Interstate and Foreign Com- 
merce Committee during this session 
of Congress by Chairman Rep. Oren 
Harris (D.-Ark.), last week. 

Harris said the review will be made 
by the Subcommittee on Transportation 
and Aeronautics headed by Rep. John 
Bell Williams (D.-Miss.) and is expected 
to get under way within the next few 
weeks. He said emphasis wil! be placed 
upon procedures for certification of air- 
craft and components, how the Fed- 
eral Aviation Agency monitors jet op- 
erations, airline compliance with FAA 
regulations and whether equipment is 
being properly maintained, Other ques- 
tions to be studied, he said, include 
the disposition of used aircraft, how tran- 
sition to jets affects schedules and any 
being incurred under present 


operations. 


delays 











contended, or whether it is essential 
to the safety of air operation, as FAA 
believes. Quesada reiterated in his testi 
mony his oft-repeated statement that 
the stiff enforcement program is con 
ducted entirely “for the public in 
terest.” 

As of late last week, the Air 
Pilots Assn. had not had an opportunits 
to answer Quesada’s written and oral 
but one ALPA spokesman 
will re 
b 


Line 


testimony, 
told Aviation Week that “we 
taliate when we take the stand” —pro 
bly early this week 


Union Attacks 


Che union has not necessarily 
its attacks against Quesada but has 
tressed what it terms harassment tac 
tics of FAA inspectors. In his testi 
mony, Quesada challenged ALPA to 
bring out specific examples of hara 
ment which, he said, the union has not 
He also said that, dur 


lone in the past 
when in 


ng the month of December 

pection iccelerated, 2/10 of | 

if the 4 million hours airline pilots fl: 
month was the amount of time 


raft cock 


we'te 


in one 
inspectors spent in airline air 
pits 

During the hearings, Sen. Georg 
Smathers (D.-Fla.) reported that he had 
received about 50 telegrams from pilots 
of two airlines containing — similar 
charges but said he could not recall any 
pecific cited after a 
tudy of the telegrams 

In his prepared testimony, Quesada 
made no direct reference to ALPA or 
to other associations and unions repre 
senting industry which he said num 
bered “‘no less than 40.” 

He said that spokesmen for some of 
these groups have “at times employed 


Cases cursory’ 


pure invective and intemperate attack 
which I can only regard as an effort to 
intimidate the agency and obstruct our 
sincere efforts to serve the public.” ‘This 
is how he described his concept of the 
public interest: 

It “includes the many millions of 
people who stay on the ground and 
merely wish protection from the ai 
craft. 

“It includes the 50 to 60 millions 
of people who travel by air. It also in- 
cludes what might be termed ‘the avia- 
tion community.’ ” 


General Aviation 


In a reference to general aviation, 
Quesada noted that, during 1958, “‘pri- 
vate pilots were involved in a total of 
272 major accidents in which 345 pilots 
and passengers were killed and 155 seri- 
ously injured. Of these accidents, 120 
(or 44%) resulted from inability to cope 
with emergencies which developed pri- 
marily en route, such as becoming lost, 
loss of control in instrument conditions 
and collisions with objects in reduced 
visibility.” 

It was for these reasons, he said, that 
regulations have been changed to tre- 
quire some instrument training for pri- 
vate and commercial pilots 

Key to most of the issues at stake in 
the FAA-pilot squabble is enforcement 
vhich Quesada defined this wa 

“Enforcement is the tool or means 
by which we command respect for and 
idherence to our safety standards and 
But this tool must be used fairl, 
ind wisely. Equal justice under the law 
has a prominent place in our enforce 
ment policies.” (AW Dec p. 171.) 

Quesada said that only a minority fail 
to comply with safety regulations, add- 
ing that “a policy of weak enforcement, 
with favoritism to the irresponsible few 
loude st, would 


rules 


who complain — th 
quickly undermine compliance by the 
responsible majority.” 

It was obvious throughout Quesada’s 
testimony that he places enforcement as 
1 basic requirement for a high standard 
of safe aircraft operation. In noting that 
50% of 136 accidents analyzed by the 
FAA since its 
be attributed to error or failure on part 
of the flight crew, he said FAA's regu 
latory program, surveillance and enforce 
ment activities point to the need for 
improved training, improved qualifica 
tion requirements and better cockpit 


organization in 1958 can 


discipline 

In this connection, he echoed the 
opinion of Civil Aeronautics Board 
Chairman James Durfee, who in earlier 
testimony told the subcommittce that 
special emphasis should be placed upon 
personnel training and procedures and 
that there is a need for an effective 
simulator program. Durfee urged the 
airline industry to give “this matter 
high priority.” 
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CAB Details Causes of Electra Accident 


By Robert H. Cook 


Washington—Failure of two Ameri- 
can Airlines pilots to properly monitor 
their flight instruments was cited by the 
Civil Acronautics Board last week as 
the primary cause of the crash of a 
Lockheed Electra turboprop transport 
last February during an instrument ap 
proach to La Guardia Airport in New 
York 

Board members also listed six other 
contributing factors to the accident 
which claimed the lives of 63 passengers 
and two crew members when the turbo 
prop aircraft fell into the East River 
4,891 ft. short of the threshold and 
610 ft. to the nght of the extended 
centerline of La Guardia’s Runway 22 
(AW Feb. 9, p. 38). Five passengers, 
the plane's copilot, flight engineer and 
a stewardess survived 

Contributing factors cited by 
wcrc 
@ Limited experience of the crew with 
this type aircraft 
@ Faulty approach technique in which 
the pilot attempted to complete a 
landing approach by using the autopilot 
rather than by manually operating the 
controls 
@ Incorrect setting of 
altimeter 
© Marginal weather in approach area 
@ Possible misinterpretation. of altimeter 
and rate of descent indicator 
@ Sensory illusion on height and atti 
tude of the aircraft resulting from visual 
reference to a few lights visible in the 
approach area 


CAB 


the captain's 


Board Recommendations 


As a result of its investigation, the 
Board has recommended to the Federal 
Aviation Agency that autopilot ap- 
proach procedures used by all airlines 
should -be established on the basis of 
the tvpes of autopilot, aircraft and ap- 
proach facilities being used. CAB also 
recommended that all carriers be re- 
quired to establish flight simulator 
training programs prior to inaugurating 
service with planes with new and differ- 
ent operational characteristics and that 
flight recorders be installed on all large 
turbine-powered aircraft. 

Agency spokesmen say revised auto- 
pilot approach procedures in line with 
the CAB recommendation are being 
drafted and will be distributed to the 
airlines within the next month. No ac- 
tion has been taken on the Board’s re- 
quest for flight recorders or simulator 
training programs. FAA said it took 
exception to an earlier CAB request for 
such training on grounds that it is 
often difficult for a carrier to acquire a 
simulator with the necessary degree of 


AVIATION WEEK, January 18, 1960 


refinement needed to duplicat< 
flight characteristic and attendant 
fication found on new planes 
Reviewing the accident, CAI 
ported that American's Flight 
route from Chicago and comn 


by 59-vear-old Capt. Frank H. DeWitt 


clected to make an instrument | 
on the back course of the La G 
Instrument Landing System be 
weather conditions which inclu 
ceiling of 400 ft., a two mile 
and light rain and fog. Whil 
ing from 8,000 to 1,500 ft., Flig 
received a corrected altimeter 
of 29.77 from La Guardi 
checked its position with apps 
trol and reported over the La G 
range at 37 sec. after 11:54 | 
approximately 2.8 mi. from the 
Runwav 22. Acknowledgement 
permission to land straight 
message from the 


at Z sec, after 11:55 p.m »s 


uircraft, wa 


onds later, the aircraft crash 


Crew Testimony 


Surviving rew nem be 
that during the h th 
was fiving the aircraft bv the 
with First Officer Frank S. H 
handling 
the captain, while Flight Eng 
ren EF. Cook controHed the 
at an indicated 
mately 140 kt 
600 ft. on hi 
600 ft. and an 
Glancing out his night side wind 
said he then saw som 


ipproa 


ommunica tions 


iurspecd t 


Hiavacek stat 
iltumeter he 
lirspeed 


copilot 
just below the lev 
before he could 
ments to call out “500 ft 
tra struck the water 

Later, the flight engineer 
that as he glanced out the ca 
window at about 600 ft. on th 
ter, he saw three or four 
and thought the aircraft was w 
low. Rechecking the captain's alt 
Cook said he noted that it indicat 
little above 500. ft. 
to unpact 

‘Both crew members also stat 
visual contact was never estal 
through the forward windshield 
windshield wipers were off, | 
light retracted and off, flaps in appr 
position and the autopilot still engag 

While the Board did not attempt t 
blame the accident on any one part 
lar factor, it pointed out that ¢ 
DeWitt’s autopilot approach wa 
in accordance with American’s FE] 
operating manual instructions, 
require the unit to be disengaged 
final check list procedure prior to mak 
ing an instrument approach. CAB 


el of the cock 
gam. read h 


“ hit 


immediate] 


said that use of the autopilot’s design 
features for approach requires a glide 
slope path facility, which was not avail- 
able on La Guardia’s back course ILS, 
thus requiring DeWitt to check his al- 
titude solely by reference to the al- 
timeter. 

Actual setting of the captain's altime- 
ter was 29.83, according to CAB inves- 
tigators, compared with area pressure 
of 29.75 and La Guardia’s setting of 
29.77. This error, plus an allowance for 
static air correction, would cause the 
American transport’s altimeter to read 
from 110 to 125 ft. higher than the 
actual altitude. 

The Board noted that both the al- 
timeter and rate of descent instrument 
systems on the Electra were new to the 
flight crew and could easily have been 
misread. 

The report also noted that Capt. 
DeWitt’s ground training had been con- 
ducted with a conventional vertical 
speed indicator instead of the instru- 
ment actually installed in the Electra 

Under standard procedure, FAA ap- 
proves new equipment, such as the 
drum altimeter, flight director system 
ind autopilot in the Electra that 
crashed, when the manufacturer certi- 
fies that he has complied with test and 
pecifications in the appropriate Tech- 
nical Standard Order. Then, the manu- 
facturer is free to sell the equipment 
ind the purchasing airline is free to 
operate it. 


Lack of Service Testing 


Noting the lack of any service testing 
x quality control specifications under 
the TSO system, CAB has told FAA it 
thinks “service testing of novel designs 
before fleetwise installation is author- 
ized would be very instrumental in un- 
covering design deficiencies in a prod- 
uct. The incorportaion of specific qual- 
itv control standards in the TSO and/or 
direct surveillance of the manufacturer's 
quality control organization by FAA 
inspectors would insure only high qual- 
ity products getting into service.” The 
Board also observed that close monitor- 
ing of minor difficulty reports on newer 
SO items would detect trends before 
1 serious problem arose. 

The Board said, however, that the 
responsibility of misreading the altime- 
ter could not be determined as the 
major cause of the accident, since 
the copilot’s position has a duplicate 
system of flight instruments as a cross- 
check. While both the pilot and co- 
pilot were “preoccupied” with the land- 
ing, CAB said, the accident could have 
been prevented had the copilot “fol- 
lowed prescribed operating procedures, 
and been fully alert and attentive to his 
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_ee_ FLY WEATHER-WISE— 


POLAR FLIGHTS 


Low Arctic Stratosphere on Polar Flights . .. Provides 
Warmer High Altitude Temperatures than in Tropics! 


HANKS to a lower troposphere and resulting lower 
4 parents temperatures above approximately 
25,000 feet in the polar regions are actually milder than 
they are at a comparable height in tropical regions 
and they rarely vary much from between minus 40 to 


minus 60 degrees Centigrade at jet altitudes. For jet air- 
craft following the polar route, this means that they 
have virtually a stable atmosphere for the largest part 


of their journey. MOBILJET FUELS 


Knowledge of polar weather conditions at high alti- 
tudes makes possible these extreme long-range flights 
on regular schedule. These flights call for the most MOBILGAS AIRCRAFT 
exacting flight planning. And, of course, invaluable aids 
to the exacting flight planning are highest quality fuels O O 
and lubricants M B IL IL 
Rely on the finest . . . Mobiljet 158—an ideal long- 
range fuel—already proved for high performance airline 
operations. Mobiljet 140—a performance proved airline 
jet fuel with —40 F Freeze Point. 








MOBIL Oll COMPANY, A Division of Socony Mobil Oil Co., Inc. 
150 East 42nd Street, New York 17, N. Y. 





duties throughout the approach.” 

The Board said it doubted the co- 
pilot's judgment that the crash hap- 
pened shortly after a 600 ft. altitude 
reading, and it theorized that Hlavacek 
failed to monitor and call out airspeed 
and altitude below 600 ft. because he 
probably was anticipating breaking out 
beneath the overcast and, having seen 
some ground lights, was focusing on 
visual identification of the airport in- 
stead of monitoring the flight instru- 
ments. 

Criticizing the «xperience of the 
Electra crew members and American's 
training program, CAB noted that Capt 
DeWitt had about 48 hr. in the Electra 
at the time of the accident. His ground 
training covered 84.5 hr. of which 68.5 
hr. are devoted to aircraft systems and 
16 hr. to operations and performance 

he pilot's first type rating check for 
the Electra was made after cight hours 
of flight training, but DeWitt failed a 
portion of the check and returned to 
successfully pass his type rating and in- 
strument check after 12 hr. of training 
on the turboprop aircraft 

CAB noted that American operations 
specifications require prescribed ceiling 
ind visibility landing minimums to be 
increased by 100 ft. in ceiling and onc 
half mile in visibility when a pilot in 
scheduled service hasn't flown 100 hr 
as captain in the aircraft involved. Re 
gional superintendent of fiving can 
waive this requirement and certify the 
pilot as qualified to operate at pr 
scribed minimums. 

If these restrictions are to serve any 
purpose other than to give the appear 
ince of a conservative flight operations 
policy, the Board questions the wisdom 
of the company im exempting Capt 
DeWitt when he had but 12:32 hr. of 
filving the Electra in scheduled opera- 
tions,” the Board said. “This occurred 
nine davs before the accident.”” CAB 
has asked FAA to determine whether 
the waiver provision should be de‘eted 
from operations specifications. 

CAB particularly criticized the ait 
line for failure to include the types of 
altimeter and rate of descent indicators 
in the ground training program and 
for the lack of a comprehensive aircraft 
simulator program for the Electra 

Expressing concern over the absence 
of any simulator program, the Board 
said introduction of the Electra had in 
creased this concern since “almost all 





Davis Leaves FAA 

William B. Davis, former director of 
the Federal Aviation Agency's Bureau 
of Flight Standards, has resigned to ac- 
cept a technical position with American 
Airlines. Oscar Bakke, now director of 
the Civil Aeronautics Board’s Bureau of 
Safety, has been named to replace Davis. 
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adverse operational aspects of n ind 
substantially different equipm: 
tems, and procedures, could ha 
avoided through more 
training in an aircraft simulator 
said that FAA has been asked t 
completion of such simulate 
programs by pilots before ap; 
their assignment as pilot in « 
American Airlines said last 
it had ordered an Electra 
more than two vears ago and 
to take delivery of it almost 
but that, thus far, the unit 
has failed to meet cith 
FAA's proficien 
ments. The carrier savs it n 
definite date on which it 
take delivery of the simulator 
Ihe Board also asked FAA 
the installation of flight 1 
turbine-powered aircraft to 
continuous flight reading of ti 
altitude, vertical acceleration 
ing as an aid to determining 
with greater precisio 


comp 


ance 
line’s or 


causes 


New York Airways 
Orders 10 V-107s 


New York--Ten Vertol 
powered helic ypters have 
by New York Airways, with 
five expected to go into set 
spring of 196] 

The helicopter airline prev 
taken option on five of the tv 
uircraft (AW Nov. 9, p. 47 
1961 This 
five production models of th 
Remaining five in the firm 
be delivered by the end of 19¢ 

The five 107s scheduled f 
next vear will provide capacit 
000 


mm 


' ' 
delivery covered 


passengers a year, an in 
400° wer the present fleet 
44Bs, according to New \ 
President Robert L. Cummin 
full fleet of 107s will therefor 
for a million annual passeng: 
Cummings said the 25-pas 
copters would 
150 mph., cutting flight ti 
Newark Airport to La Guard 
from 14 to 9 min., as one 
Reduced single engine auto 
clearance requirements with th 
helicopter probably will cut 
minute from the schedule, ¢ 


cruise at spe 


said 

Inter-airport schedules nov 
every 50 min., Cummings 
speed and reliability of the n 
will allow schedules 
By 1962, the airline will 
“with minimum interference fh 
weather” as a result of instrument 
ation experiments, according 
New York Airways official 

Availability of the Fairey R 
VTOL in late 1964, Cumming 


every 
b 


will permit further expansion of serv- 
ice “on a sound business basis.” New 
York Airways has signed a letter of in- 
tent to buy the Rotodyne. 


FAA Requires Radar 


On Airline Transports 


Washington—The Federal Aviation 
Agency last week adopted a new rule 
requiring the installation of airborne 
weather radar on a majority of commer- 
cial airliners as a means of preventing 
uircraft accidents caused by severe air 
turbulence. 

Installation is required by July 1 on 
ill turbojet and turboprop aircraft, by 
Jan. 1, 1961, for the Douglas DC-6 and 
DC-7 series and the Lockheed 1049 and 
1649 series, and by Jan. 1, 1962, for all 
other transports, including the Boeing 
377; Convair 240, 340 and 440; Lock- 
heed 049 and 749; Martin 202 and 404, 
ind the Douglas DC-. 

Excluded from the rule, but being 
eriously considered by the FAA for 
later inclusion, are the DC-3, Lockheed 
L-18 and the Curtiss C-46, all of which 
re certificated under a non-transport 
category not covered in the original 
rule 

The rule also excludes helicopters 
ind aircraft used for cargo, testing, train- 
ing or ferry flights, as well as aircraft 
operated solely in Hawaii and Alaska 
where thunderstorms and other poten 
tially hazardous weather condition de- 
tected by airborne radar rarely occur 

FAA said it excluded the DC-3, L-1§ 
ind C-46 because thev do not fit the 
transport category” wording of the 
ruling. 

In a further notice to airlines, FAA 
ordered that after Mar. 31, all transport 
category aircraft equipped with airborne 
weather radar may not be dispatched 
inder instrument flight rules or night 
oluntarv flight rules when hazardous 
weather is expected en route, unless 
the radar units are in working order. 

Should the radar fail while en route, 
the aircraft must be operated in accord- 
ince with instructions and procedures 
specified in company operations manuals 
ipproved by the FAA for such an event. 


Landing Gear Forces 


American 707 Abort 


New York—An American Airlines 
Boeing 707-120 jet transport returned 
to Idlewild last week two hours after 
takeoff when its landing gear tailed to 
retract. 

The scheduled flight took off about 
4:45 p.m. and its pilot was unable to 
retract the gear. Low fluid pressure in 
the gear leveling cylinder had activated 
in automatic cutoff which stopped the 
retraction cvcle. 
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10 MILLION HOURS 
IN AIRLINE SERVICE 


have been flown by | | 
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Monroney Introduces Cargo Aircraft Bill 


Washington—Sen. A. S. Mike Mon- 
ronev (D.-Okla.), chairman of the Sen- 
ate Commerce Aviation Subcommittee, 
last week introduced legislation aimed 
at expanding the national cargo airlift 
capacity by authorizing the Civil Aero- 
nautics Board to guarantee loans for 
the purchase of aircraft. Monroney first 
outlined his plans for such legislation 
last fall (AW Oct. 26, p. 23). 

Elwood R. Quesada, Federal Avia- 
tion Agency administrator, indicated 
that the Administration will support 
the measure 

Under Monroney’s proposal, a single 
airline would be eligible to obtain a gov- 
ernment guarantee on loans of up to 
$75 million for the purchase of cargo 
planes and up to $10 million for the 
purchase of ‘specialized components of 
a cargo airlift system.” The guaranteed 
loan could not exceed 75% of the pur 
chase price of the aircraft and would 
have to be repaid within 10 years 

Both Monroney, in a Senate speech, 
and Quesada, in a speech to aircraft 
industry representatives here, urged a 
vastly expanded airlift capability last 
weck 

Monroney declared that “the indis- 

nsable element in preparedness for 
limited war situations is mobility, and 
in the decade of the sixties, military 
mobility means military airlift.” 

Quesada said that “in government, 
we are trying to create the climate to 
facilitate the development of a dynamic 
national air cargo industry” and urged 
the industry to “face up” to its respon- 
sibilities. He reported that FAA also is 
studving government guarantees of 
loans for cargo aircraft purchases and 
added 

‘These loans, in combination with 
the airlift of substantial quantities of 
routine government air cargo traffic by 
the civil air carriers, would greatly stim- 
ulate the air cargo industry and provide 
an incentive to modernize the present 
fleet and greatly expand its capability.” 

The Monroney bill directs govern- 
ment departments and agencies to make 
“an immediate and orderly transfer of 
increasing quantities of routine govern- 
ment sponsored air cargo traffic to the 
certificated air carriers 

Meanwhile, there also were these two 
developments 
¢ Comprehensive report by the Depart- 
ment of Defense making recommenda- 
tions on the operations and re-equip- 
ment of the strategic fleet of Air Force’s 
Military Air Transport Service has been 
submitted to the White House for re- 
view and is expected to reach Congress 
early this session. Monroney urged 
MATS to transfer its routing logistics 
functions to commercial carners. Que- 
sada noted that “to the extent that de- 
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velopment and production expens« 
be spread over the largest num! 


units, by both military and ci 
curement, unit 
tionately reduced. The dollar 
to both the military and civil « 
would be substantial.” 

© Federal Aviation Agency, Ai 
and commercial air carriers 
proaching agreement on the ac 
design characteristics of a low~ 
aircraft suitable for military an 
mercial operations. Reporting 
FAA poll of the airline in 
Quesada said: ““The replies are 
to come in, and the response i 
encouraging. The air carriers 


tremely interested in developing t 


cargo market and are looking forw 
the availability of efficient, 
cargo aircraft to deeply penett 
potential.” 


econ 


Loan Prerequisite 


A prerequisite for a loan gu 
under the Monroney measure 


proval of the design of the aircraft 


be purchased by the Federal A 
Agency administrator and the 
tary of Defense. Another requ 
is that the aircraft be available 
fense Department in an emergen 
during the period of the guar 
loan be used “primarily” for tr 
of cargo and mail 

Quesada declared that it is “ 
certing” that less than 3% 
turbine-powered aircraft the U 


costs will be pr 


of the 


of 


lines will have in their inventory by 
mid-1962 will be airfreighters. 

Noting that the Defense Depart- 
ment has saved “hundreds of millions 
of dollars” by switching from surface 
to air transport for logistics support, 
Quesada predicted that businessmen will 
follow the example. 

He said: 

“In the future by using efficient, 
economical cargo aircraft as a normal, 
rather than a premium, means of trans- 
portation, business firms will be able to 
reduce inventories, reduce or eliminate 
warehouses and depots, cut labor re- 
quirements, handling and insurance 
charges and achieve lower capital in- 
vestment costs. Several forward think- 
ing companies are doing this now. But 
the gap between future air and surface 
transportation user rates must be dras- 
tically narrowed for this type of ‘total 
distribution cost’ thinking to pay off.” 

Quesada said efficient airframes, de- 
signed from the drawing board to 
accommodate cargo and incorporating 
turbine engines with economical per- 
formance characteristics, could halve 
present operating costs and user rates. 

He added that a substantial expan- 
sion of air cargo “is of compelling im- 
portance in furthering our foreign 
iffairs.” In the event of disarmament, 
he said, “the development of a national 
air cargo industry would be a great 
boon by partially utilizing facilities and 
manpower released from armaments 
production .. .” 


Eastern Schedules DC-8 Service Jan. 24 


Douglas DC-8 


turbojet transport will begin commercial service Jan. 24 on Eastern Air 
Lines’ New York-Miami route (AW 


p. 40). Photo above shows cabin interior 


looking through first-class compartment, with two-abreast seating. 
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Bendix electrically excited shock tube 
can be photographed by illuminotion 
from hot goses. 


PLASMA PRODUCTION 
... for magnetohydrodynamic investigations 


Hypersonic flight can generate ionized shock layers with 
free electron densities as great as 10" particles per cc. 
Temperature near the stagnation point can be as high as 
7000°C. This is the self-generated environment of a 
missile or aircraft traveling at Mach 20 in the upper 
atmosphere. 


To create these conditions in the laboratory for 
magnetohydrodynamic and electromagnetic propagation 
investigations requires a hypersonic wind tunnel. The 
Bendix electrically excited shock tube is such a research 
tool. Discharge of a capacitor bank into a conical region 
at one end of the tube instantly creates a shock wave 
which is driven down the length of the tunnel past the 
test body. Flow velocities up to 75,000 fps and tem- 
peratures of 20,000°C can be generated. 


Bendix Systems Division 


ANN ARBOR, MICHIGAN 


By passing electric and magnetic fields through the 
plasma in the shock tube, Bendix engineers can measure 
the attenuation of radio transmission through the ionized 
layer surrounding hypersonic vehicles. They can also 
investigate the acceleration of conducting gases for space 
propulsion, and the feasibility of direct conversion of 
thermal energy to electrical energy. 


Plasma production is one of the projects being carried 
out at Bendix Systems Division to solve the technical 
problems which are the keys to the systems of the future. 
Other investigations include satellite communications 
systems, navigation satellites, advanced infrared recon- 
naissance, and the EAGLE Air-to-Air Missile System. 
Inquiries are invited from better engineers also looking 
to the future. 


by. ee 
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Revenue Go 
Revenve | Passenger load | | Total | Revenve to 
Revenve | Available 


Passengers | Miles Factor U. S. Mail Express Freight 
| (000) % | Ton-Miles | Ton-Miles 


| — 


DOMESTIC TRUNK | 
American........ 667 , 276 481,955 
Branif. : ; 172,007 | 74,496 
Capital sean 302,019 | 121,790 
Continental 3 97,545 | 62,305 
Delta . 254,610 | 130,278 
Eastern wah 690,220 | 359,270 
National Fe 143, 536 | 87,011 
Northeast ; 96,309 35,595 | 
Northwest 142,489 | 99,326 
Trans World , 416,86! 351,060 
United , 527 ,997 324,955 
Western 145,643 | 76,845 


1,894, 500 091 | 8,732,311 | 57,753,989 | 56 
300, 857 160,532 | 530,161 | 8,133,359 44 
454,105 850 | 363,960 | 12,734,260 50 
138,671 144 | 286,387 6,474,515 | 37 
377 , 262 ,996 | 1,230,618 | 14,399,811 | 49 
998, 557 ,844 | 1,430,830 | 37,466,365 39 
305,549 , 447 572,354 9,363,887 | 40 
102,024 0,057 118,444 | 3,662,423 | 39 
599, 509 277,720 | 1,415,699 | 11,808,617 | 47 

1,672,027 ,953 | 2,923,692 | 38,992,589 | 53 

1,979,858 ,758 | 5,322,366 | 39,170,509 55 
307 , 322 ,872 274,793 | 8,046,398 51 


@evenoOvoaee NN = 
OHCAUYRANLeN 


INTERNATIONAL 
American : 8,750 8,855 
Braniff ; 3,687 6,875 
Caribbean Atlantic ‘ 25,980 | 1,801 
Delto 2,675 | 3,333 
Eastern : 29 , 576 43,575 
Mackey ‘ 8,968 1,746 
Notional F 3,345 2,363 
Northwest 13,455 22,818 
Pan American 

Alaske 4,206 4,013 
Atlantic 63,678 | 130,023 
Lotin America ‘ 105,014 
Pacific 4 96,562 
Panagra | 16,138 | 
Resort i i 
Trans Coribbean ‘ 10,368 
Trans World . 33,539 
13,516 
6,457 


, 592 318 173,951 1,099,025 56 

,448 120,209 889,594 | 45 

,706 5,816 196,685 73 
,006 34,377 | 412,398 
,375 154,542 | 4,723,330 
4,323 | 193,047 
10,526 : 40,759 | 310,277 
1,443, 572 : | 1,180,009 | 5,709,771 


ene e2oan o 
VUNNeOoun 


35,049 131,037 599,916 

1,329, 537 | 3,544,700 | 18,503,409 
400,994 4,946,760 | 15,806,863 | 

1,412,004 | 2,067,196 | 13,595,841 

72,039 504,425 | 2,330,810 

3,231,573 | 3,231,573 

565,955 1, 409, 386 

971,217 | 1,425,884 6,006,299 

123, 809 $ 72,991 | 1,575,337 
7,461 27,170 716,021 | 
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LOCAL SERVICE | 
Allegheny ne ° 8,863 
Bonanra , P 4,738 
Central : 2,448 
Frontier , * 6,643 
Loke Central ; a 3,149 
Mohawk P 9,931 
North Central 12,711 
Ozark . 7,788 
Pacific ‘ . 9,434 
Piedmont : ‘ 7,982 
Southern 2 4,140 
Trans-Texas . 5,629 
West Coast id " 6,796 


,552 23, 31,652 | 911,889 
, 687 8,951 | 472,662 
,242 3, 9,926 254,631 
,53) 59,063 733, 566 
,626 5, 321, 147 
9 ! 20,981 996,563 
,379 12 29,318 | 1,329,694 
,847 22 24,215 804, 845 
779 8,676 926,501 
,338 13,770 801,053 
,232 13,985 433, 587 
,378 38, 588 609, 672 
918 12,754 | 676,932 
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HAWAIIAN 
Aloha T ‘ 4,665 301 5,416 381,642 


Hewellen 8006 "969 204,974 897,276 


CARGO LINES 
AAXICO 
Aerovies Sud Americana 
Flying Tiger 
Riddle 
Domestic 
Overseas 


Seaboard & Western”  - | 
Stick sees 673 | 2,933 6,361,841 6,655,131 | 


5,809,530 5, 809,530 | 
684,219 684,219 
8,479,769 8,874,499 





1,208,971 | 1,235,806 
840,554 844,114 


HELICOPTER LINES 
Chicago Helicopter dy 20,181 348 891 34, 089 | 
Los Angeles Airways 2,596 94 4 ,279 0 15,400 | 
New York Airways 10, 587 215 ,225 662 23,580 

ALASKA LINES 
Alaska Airlines joa 8,735 7,193 54 
Alaska Coastal * 3,273 371 57 
Cordova ‘e 779 129 35 
Ellis ‘ 3,453 | 285 66 
Northern Consolidated : 1,620 | 535 39 
Pacific Northern , 6,642 | 5,497 32 
Reeve Aleutian . 726 75) 277 
Wien Alaska . 1,648 496 19 


61,627 3. 316,441 | 1,090,783 
3,253 3,546 | 45,044 
3,712 49, 599 | 66,880 
2,277 2,080 33, 186 

33,510 49,068 142,101 

100,394 6,0 240,375 994,767 

53,647 44,570 181, 420 

34,562 | 50,606 137,315 


en QeanuUon = 
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* Not available. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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TROPOSPHERIC SCATTER station in Ireland, used by Pan American World Airways, provides reliable VHF ground-air communications 
at distances of 500-600 mi., more than double the usual range. Use of VHF tropospheric scatter, now under consideration for complete 


coverage of North Atlantic air routes, eliminates congestion and auroral disturbances that plague presently used high frequency radio. 


Fach 


dot in map above indicates maximum distance at which signal was received on a specific flight. Number indicates airplane altitude. 


IATA Studies Scatter Communications 


By Philip J. Klass 


Washington—Use of VHI 
spheric scatter for ground-air commu- 
nications over the North Atlantic to 
avoid the ind that 


tropo- 


yutages congestion 


high 
studied bv the 


plague presently-used 
(HF) radio is being 
International Air Transport Assn. and 
may soon be proposed to the Inter- 
national Civil Aviation Organization 
Pioneering tests by Pan American 
World Airways have shown that tropo 
scatter 
ground-air communications at  dis- 
tances of 500 to 600 mi., and even 
more under special conditions, as cum- 
pared with ranges of only 200 mi 
obtainable with conventional VHI 
radio. 
Particularly 


tre quency 


can provide reliable two-wa' 


important to the air 
lines, existing airborne VHF equip 
ment can be used with only a slight, 
low-cost modification in the receiver. 
On the ground, a more powerful trans- 
mitter, more sensitive receiver and a 
special antenna array are required but 
these are not especially expensive. 

Pan American is now employing 


46 


portions of the 
i station located 
Ireland, 38 mi. from 
nother at Frobisher 
The Ballybunion 
owned by Telecommunica- 
Ltd., of Dublin, is providing 
onsistent two-wa' 
distances of 450-500 
to 600 mi 


tropo scatter 

North Atlantix 
it Ballybunion, 
Shannon and 
Bav on Baffin Island 
tation, 


Ove! 


using 


fhions, 
radio service to 


mi., occasionally 


Range Boosted 


Another station at San Fsancisco 
operated by Aeronautical Radio, In 
is providing VHF tropo scatter service 
on the Hawaii Occasionally, 
trade wind temperature inversions pro- 
duce “radio ducts” (AW Nov. 9, p 
23) which boost the range out to as 
much as 2,000 mi., Pan American re- 
ports. On at least five flights, Pan 
American aircraft have maintained 
continuous radio contact on VHF 
from the mainland to Hawaii. 

Pan Amcrican is planning additional 
tropo scatter communication installa- 
tions at Bangkok, Rangoon and in 
Beirut, Lebanon. 

A recent IATA technical panel has 


route 


proposed a plan for the North Atlantic 
which it is expected could provide 
complete VHI 


northerly) air 


coverage of all west 


bound routes and most 
of the eastbound 
With the addition of several shipboard 
VHF stations, the voids in the south- 
erly air routes could be filled in 

The full IATA plan suggests VHF 
tropo scatter installations in Bermuda, 
New York, Montreal, Gander 
Bay, Frobisher Bav, Sondre 
fiord, Frederiksdi.l and Prins 
tianssund (Greenland), Iceland, 
wick, Stavanger, Lisbon and Santa 
Maria, in addition to the one now 
installed near Shannon. However, im 
plementation can be on a partial or 
piccemeal basis. 

The success of VHF tropo 
for ground-air communications is cx- 
pected to reduce the interest of over- 
seas carriers in buying single sideband 
HI’ equipment, particularly for North 
Atlantic operators. As one Pan Amet- 
ican communications engineer put it: 
“We feel we can buy more improve- 
ment in communications per dollar 
with VHF tropo scatter than with 


southerly) air routes 


(,008e 

Strom- 
Chris- 

Prest- 


scatter 
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single sideband, and tropo scatter is 
not vulnerable to auroral disturb- 
ances.” 

In the Pacific, where geography is 
not as suitable for a series of tropo- 
scatter ground stations and where au 
roral disturbance is not a problem, the 
new technique is less a threat to single 
sideband, observers believe. 

l'ropo scatter was originally devel- 
oped for military point-to-point com- 
munications on the DEW Line. Several 
years ago, Pan American began to in- 
vestigate its possible use for air-ground 
communications. First operational test 
with an experimental installation at 
Shannon proved so successful that an- 
other was tried at San Francisco fol- 
lowed by others at Hong Kong, Fro- 
bisher and subsequent plans for sta- 
tions in Asia and the Middle East. 

Pan American found that it obtained 
satistactory scatter communica- 
ions at all altitudes used by the airlines, 
up to almost 40,000 ft. Signal strength 
proved less dependent upon airplane 
altitude than tor normal line-of-sight 
type operation 

Temperature ducting is 
more frequently found in tropic areas, 
but Pan American re ports excellent two 
ions out to S500 m 
from Ireland during a two-day period 
last August 

Spor id 


tropo 


inversion 


wa Communi 


hort-term fading occasion 





BOAC Sales Shift 

New York—British Overseas A 
Corp. has reorganized its U.S. sale 
partment in a move to strengthen 
efforts to fill expanded seat capa 
1960. 

Three regional sales manager 
appointed, effective Jan. 1, for | 
states, Central states, and Pacifi 
respectively. In addition, a sale: 
ager, island services, has been ay 
to develop resort trafhe in the Ber 
Bahamas and the Caribbean. 

The British carrier also is con 
the opening of a number of new 
and sales offices in key U.S. citis 





rwavs 








ally is experienced, more fre 
the ground-to-air path than 
to-ground path. Fading is not 
extreme ranges and sometim 
ilways, results in loss of int 
Ihe Irish station, located 
coast at an clevation of 880 ft 
an array of eight vertically st 
element intennas mount 
100 ft This provide 


pol irized radiation with a verti 


Vag 


towel! 


about »5 


width of deg., a 


ith of about 50 d 


beamwk deg 
Ihe transmitter rated at | kw 
ind two receivers are product 


ns, Ltd. ‘The 


communicati 


a sensitivity of 0.3 microvolt for 50 mw. 
output, a signal-to-noise ratio of 19 db. 
for one microvolt input and a noise 
figure of 6 db. Bandwidth is 16 kc. at 
6 db. down. 

The transmitter at San Francisco and 
the one to be installed at Beirut also 
are rated | kw. output. Both are prod- 
ucts of Aeronautical Communications, 
Inc., of Coral Gables, Fla. 

Pan American engineers developed 
the modification for the airborne VHI 
receiver which uses new cascode cir- 
cuitry to lower the noise figure from 
about 14 db. to around 3 db. Modifica- 
tion, which was performed by the air- 
line, costs around $100 per set, the car- 
rier reports. Bendix Radio recently has 
modified one of its RA-21 receivers for 
tropo-scatter operation and loaned it 
to Pan American for evaluation 

Although the Ballybunion station 
presently leases its services exclusively 
to Pan American, at least one other 
North Atlantic carrier is contemplating 
the adoption of tropo scatter and the 
use of the Irish facilities. 

Meanwhile, Pan American is 
tinuing its investigation of ground-air 
tropo scatter to determine what im- 
provements could provide consistent 
coverage out to 600 mi. One possibility 
is the use of two suitable phased stub 
antennas on the aircraft instead of the 
single antenna now employed. 


con- 
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BRANIEE Jalornations! 


Five Boeing Jet Transports Readied for First Flights 


Bocing 707 jet transports ordered by two foreign and two U. S. airlines are being prepared for maiden flights at Boeing Airplane Co.’s Ren- 
ton, Wash., Transport Division plant. The transports, from foreground, are for Braniff, United (720 medium range), Pan American, Luft- 
hansa West German and Sabena Belgian airlines. Boeing rolled out its 100th 707 late in December. About 80 are in service. 
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Olympus turbojet - high power, low fuel consumption 
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ADVANGE BY BRISTOL SIDDELEY 


series has been proved to have 


One of the largest manufacturers of motive power units in 
the world, Bristol Siddeley Engines Limited produce the 
Olympus. The Olympus is one of the most powerful and 
efficient high-thrust turbojets in service anywhere and 
therefore most performance details are security restricted 
It can be said, however, that the Olympus possesses out 
standing handling qualities. In a slam acceleration to full 
power from ground idling it considerably betters the 
official requirement. It also has one of the lowest specific 
fuel consumptions, and the highest thrust/ weight ratio of 
any type-tested aero-engine in its class 

The Olympus owes its excellent all-round performance 
to the two-spool compressor system, pioneered by Bristol 
Siddeley and since ‘adopted by the leading aero-engine 
producers in Britain and the USA. Proof of Olympus 
reliability is given by the fact that it already has the 
longest overhaul life of any British fighter or bomber 


is 


pow rp 

enormous 
version de 
engine rea 
variable ri 


are rated 


nt potential. The first production 
| ,000-lb thrust dry, while the current 
00-Ib thrust dry (24,000 Ib with fully 
) more advanced Olympus versions 


with reheat. 


Olympus applications 


The Brist 
tion at 
gives the 
formance 
The Olymy 
Vickers/E: 
support ret 
are under 


civil airline 


Olympus is ideally suited to opera- 
1 supersonic speeds. The Mark 201 

B2 V-bomber an all-round per- 
d by any other aircraft of its type 
been selected for the very advanced 
ric TSR-2, the RAF’s new tactical 
ce aircraft. Other Olympus versions 
ideration for the next generation of 


personic transports. 


BRISTOL SIDDELEY ENGINES LIMITED 


Bristol Aero-industries Limited, 200 International Aviation Building, Montrea 


3. Telephone: University 6-547! 











AIRLINE OBSERVER 


> Soviet Union is still holding off any approach to the U.S. toward nego- 
tiating a bilateral air transport agreement covering a New York-Moscow 
route and probably will make no such move until Aeroflot has an airplane 
that will match or surpass aircraft now operated by U. S. carriers on long- 
haul routes. Indications are that the Tu-114 turboprop—currently Russia's 
contender for long-haul international routes-is still having technical trou- 
bles, centering around gear boxes transmitting power from the 12,000 shp. 
turboprop engines to the contrarotating 18-ft.-diameter propellers. ‘The 
lu-114 was scheduled to enter domestic Aeroflot service last fall but is 
still not operational on regularly-scheduled trans-Siberian service. 


> Watch for early creation of an industry noise abatement committee on a 
national scale—probably by the end of this month. Aim is to establish noise 
standards for all airports. Federal Aviation Agency would not be represented 
on the committee since it will be making the regulations in this field, but 
the agency would consult and cooperate with the committee. Brig. Gen. 
Jack R. Cram, USMC (ret.) (see p. 111) who is special consultant to the 
Air Transport Assn. on noise abatement, is organizing the committee, which 
will include manufacturers and other segments of the aviation industry. 


> Chances are strong that the transportation industry’s fight to climinate 
federal transportation tax entirely may be undermined by determination 
of the Budget Bureau to block the reduction of the present 10% tax to 5% 
scheduled to be effective June 30 under legislation enacted by Congress last 
year. 


> Airline stocks listed on the New York Stock Exchange reacted sharply 
to the decline in stock prices which dominated market activity carly last 
week. Of the 10 trunkline carriers listed on the board, listings of six hit 
new 1959-60 lows in a single day. The sharp drops were attributed gener- 
ally to declines which were spread throughout the lists, but several brokers 
suggested that airline common stocks were reacting to a move by mutual 
funds to replace low-yielding stocks with fixed-income securities (AW Jan. 
4, p. 32). Six airlines involved in the decline were American, Capital, Delta, 
Eastern, National and Northwest. 


> Breakdown in negotiations between France and Australia over the failure 
of France to win operating rights into Svdney for the privately-owned French 
carrier TAI on the Paris-New Caledonia-Bora-Los Angeles segment of 
France’s proposed around-the-world service (AW Nov. 9, p. 50) has forced 
the French carrier to surrender its traffic rights in Darwin, which it previ 
ously served under a provisional agreement. The carrier now lands at Dar- 
win on scheduled flights for refueling purposes only. 


> Soaring rate of increase in write-offs for depreciation is drawing concern 
from airline financial experts. Such costs, which most observers feel will 
continue to climb, are expected to cut deeply into revenues this year. 
Coupled with net interest costs on long-term debt, the high depreciation 
costs are expected to depress earnings as more new equipment is delivered 
throughout the year (AW Dec. 14, p. 39). 


P Convair Division of General Dynamics Corp. is studying use of boundary 
layer control on the Convair 600 jet transport and has asked contractors for 
proposals on a turbo compressor unit for the system. First two production 
units are to be delivered by Nov. 1. Output of the system is to be 31.8 Ib./ 
sec. It is to be used for 2 min. on takeoff and 2 min. on landing. 


> Cuban Tourist Commission, in a drastic move to recover at least some of 
the lucrative U. S. tourist revenues lost since the capitulation of the Batista 
government to Fidel Castro, has worked out an arrangement with the Hotels 
of Havana organization that will permit a rebate of one-half of the airline 
fare to tourist-class passengers who spend at least four days in a Havana 
hotel. Passengers show the hotel their airline tickets when checking out 
and are automatically refunded one half of the fare between the U.S. and 
Cuba. 








SHORTLINES 


>» Boeing Airplane Co. reports Model 
707 turbojet transports have carried over 
two million passengers since they were 
introduced to airline service 14 months 
ago. By early January, Boeing Trans- 
port Division had completed assembly 
of the 100th 707. There are now 80 of 
the aircraft in service with U. $j and 
foreign airlines. In 1959, 707s légged 
over 44 million mi. in more than 112,- 
000 hr., carrying 1,950,000 passengers. 
Che initial 50,000 passengers were car- 
ried from Oct. 26, 1958, to the end of 
that year. 





> Irish Air Lines has changed its name 
to Irish International Airlines to! more 
properly indicate the scope of its op- 
erations to the U.S. and 25 European 
cities. The name change is effective im- 
mediately. 


P Lockheed Aircraft Corp., in report- 
ing vear-end figures for the Electra 
turboprop transport, says Eastern Air 
Lines, the largest’ Electra operator, icar- 
ried approximately 1.25 million ‘pas- 
sengers nearly | billion passenger miles 
in its fleet of 40 Electras. American 
Airlines, second largest operator of the 
transport with 25 delivered and 10 in 
production, carried an estimated 815,- 
000 passengers some 549 million pas 
senger miles during 1959. Pacific South- 
west Airlines carried 3,436 passengers 
in one day, Dec. 27, 1959, in its feet 


of three Electras in —— between 


San Diego, Los Angeles and San Fran- 
cisco. Internationally, 121 Electras had 
been delivered by the end of 1959 and 
had flown a total of 150,000 hr. Air- 
lines now fiving the Electra include 
Eastern Air Lines, American Airlines, 
Pacific Southwest Airlines, KLM Royal 
Dutch Airlines, Northwest Airlines, 
Ansett/ANA_ of Australia, Cathay 
Pacific Airways, National Airlines, 
Braniff Airways, Western Air Lines, 
Tasman Empire Airways, Qantas Em- 
pire Airways and Trans Australia Air- 
lines 


» Mohawk Airlines carried a total of 
548,388 passengers in 1959, a gain of 
23.3% over 1958. The local service 
carrier logged 107,457,000 revenue pas- 
senger miles during the year, an increase 
of 26.3%, and had a 54.6% load factor 
for 1959, compared with 51.8% ;posted 
in 1958. The company reports its 21 
aircraft flew 37,313 hr. during 1959. 


P William C. Wold Associates reports 
sales of used aircraft totaled $18.1 mil- 
lion in 1959. The company sold 69 
transports during the year, including 
Convair 240, 340, and 440, Vickers Vis- 
count 810 and Douglas DC-6B and 
DC4 transports. 
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WHAT WAS SINGER DOING AT FORT MONMOUTH? I: stance, Singer was working with 
rt. At Fort Monmouth, and other 
tary Products Division, 


U.S. Army Signal Corps engineers to advance the state of inf 
idea-bastions of American defense, representatives of the Sing: 
are in constant—and productive—liaison. A division of The Si: Manufacturing Company, 
SMPD is composed of the Singer-Bridgeport, Diehl Manufacturing 
+ Sincer® 


Company and HRB-Singer. A comprehensive 
a : SINGER MILITARY PRODUCTS DIVISION 
bre »chure describing these engineering and The Singer Ma turing Company 149 Broadway, New York 6, N.Y. 
SIN * BRIDGEPORT + DIEHL + HRB-SINGER 
A Tredemark of THE SINGER MANUFACTURING COMPANY 


production facilities is yours for the asking. 


TAC’S Four Horsemen fly their Lockheed Hercules C-130s in tight “diamond” formation. 


AEROBATIC pilots, all captains, include (from the left) leader Hubert “Gene” Chaney 
William Hatfield, James Akin and David Moore, all members of the 774th Troop Carrier 


Sqdn. Below, slot airplane moves in close to tail of the No. 1 airplane. 





Airplanes gross 100,000 Ib. for aerobatics. 


Aviation Week Pilot Report: 


TAC Team 


By Robert I. Stanfield 


Sewart AFB, Tenn.—Th« Four 
Horsemen of USAF’s Tactical Air Com 
nand fly formation acrobatics with a 
moothness, precision and tightness that 

es the size and weight of their tu 
bine-powered, four-engined Lockheed 
C-130 Hercules 

Cheir demonstration—shared in this 

tan by Aviation Week's pilot-edi 

rin the slot aircraft of the four 
ot niv reflects the 


} 


ind teamwork n ft 


op 
1 combat cargo crews, but ef 
strates the performance 
if} of the C-130 (AW May 
1958, p. 6 

lhe Horsemen fly close. From tak 
diamond” —where the airplane 
ibout 100,000 Ib. each at unstick 
speed of 100 kt.—they skilfully run 
through a series of formation-changing 
maneuvers highlighted by a bomb-burst 
ind join-up, and concluded by a right 

echelon fan break to touchdown 
Vheir usual 23-min. routine ran to 
2 hr. 45 min. during a rain-punctuated 
flight from the Army's Ft. Campbell 
Ky., airbase, about 65 naut. mi. north 
west of Sewart, where TAC’s C-130- 
equipped 839th Air Division runs many 
of its airborne missions. It’s a crowd- 
pleaser but it’s bound to gain the re 
spect of the professional pilot. The four 
ngine formation team also stars in 
ockheed’s new color movie Ihe 
Horsemen Story,”” filmed recentls 


at Williams AFB, near Phoenix, Ariz 
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ARROW formation shows the four C-130s in a slightly stepped up “whip.” 


Straight line 


is held tight during maneuvers. 


Flies C-130s in Air Show Formations 


Factors contributing to the 
ciency of this demonstration includ 
e The pilots. Members of the 774th 
lroop Carrier Sqdn., 463rd Troop 
Carrier Wing, all are instructor pilots 
ind commanders. Average fly 
ing time is about 4,000 hr., 1,300 hr. in 
C-1 30s. Team captain is Capt. Hubert 
Gene” Chanev, who flies No. 3 (left 
wing). Capt. David Moore flies lead air 
craft and Capt. James Akin holds the 
No. 2 position (right wing). Flying the 
slot is Capt. William Hatfield. Alter- 
nate is Capt. Harry Barner, who flew 
chase during this flight 
e The crew. All team members are 
unteers. Copilots vary, and include in 
structor pilots and aircraft commanders 
Along on this demonstration 
Capts. Robert Seroka and 


prof 


aircraft 


vol 


wer 
David 


ECHELON-RIGHT formation, followed by a fan break to touchdown, usually concludes the 23-min. 
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Stewart, Lt 
nt Hugh 
77 4th Sqdn. commander, Lt. ( 
car Tibbetts, and Lt. Col. R 
Carleton. Flight engineer 
['/Sgts. Denison ‘Taylor, Willi 
Richard Stevenson, James Sn 
Charles Kimmel. On tap ar 
John Landers, James Rowe an 
Nadeau 
e The 
which 
2.700-ft 


respons¢ to 


Joseph Martin 


accompanied 


airplane. Lockheed 
can operate in 
strip, shows quick 


ind 


control applicatio 
uirplane literally leaps ahead 
The “A 
powered by four Allison T56-A 
boprops generating 3,750 eshp 
off: the “B \llison 1 


engines of 4,050 eshp. each at 


den power increase 


model by 


Maximum gross weights are 124,200 
ind 135,000 Ib., respectively. Horse- 
nen prefer the “A” for their demon- 
‘trations, feeling it responds faster to 
power applications than the “B.” Its 
three-bladed propeller turns 1,106 rpm 
is against 1,016 rpm. for the four- 
bladed “B” propeller, said to be more 
f a “cruise propeller” than a “power 
propeller.” 

¢ The command. High caliber of pre- 
cision flying and teamwork is standard 
procedure with TAC’s combat airlift 
force, in this instance the 829th Air 
Division, commanded by Col. Albert V 
E.ndress, cf which the 3!4th and 463rd 
Troop Carner Wings are commanded, 
respectively, by Col. Daniel F. Tatum 
ind Col. George G. Norman. These 
sole U.S.-based TAC units to 


ire the 


aerobatic demonstration. 





@ A LONG-PLAYING “RECORD” 


elven 
| 
i | ee 
PLAYBACK wove patterns show standard, open 
oxide tape (top) and sandwich tape (bottom) 
output choracteristics 


Not Bach or Beethoven —it's a different 
kind of record we're proud to tell you 
about. It's the news that over 50,000 suc- 
cessive passes through a tape transport 
(digital or analog) are now possible with 
the new “Scotcu” Brand sandwich-type 
magnetic tape. If you've never bothered to 
count the number of passes you've been 
getting, using conventional magnetic tapes, 
we'll save you the trouble. Sandwich tape 
offers you 10 times the life of these older 
constructions. What's more, the economies 
don't end there. You'll find that costly 
recording head maintenance and replace- 
ment is drastically reduced. And don’t sell 
short the fringe benefits of no oxide rub-off 
or head build-up. In language that really 
counts, this means you can avoid the irri- 
tating chore of head cleaning after every 
run. Among those fortunates already using 
sandwich tape, there have been cases where 
fewer drop-outs were noted on each suc- 
cessive pass. On running this down, it was 
found that these have been due to con- 
tamination on the heads which was gradu- 
ally being removed by the tape! 

We won't leave you in the dark as to 
how all this can be possible. The key is the 
unique sandwich construction. It starts out 
with the familiar tough polyester base and 
the high-potency oxide magnetic coating 
characteristic of 3M’s conventional instru- 
mentation tapes. But here’s the difference: 
Bonded over the surface of the oxide coat- 
ing is an extremely thin protective plastic 
layer. The oxide then sandwiched between 
the two films, has no choice but to stay 
put for prolonged reliable service. Further- 
more, the ultra-smooth protective layer lets 
the tape glide over the head like a wet 
snake. While this fifty micro-inch separa- 


“SCOTCH 


SCOTCHTITE 


tion between oxide and head causes a slight 
reduction in the high frequency or short 
wave length response, the medium and long 
wave length responses are essentially un- 
affected. Sandwich tape comes highly rec- 
ommended for digital recording, where you 
can cram up to 500 pulses per inch. It's 
tops for most AM, FM and PDM applica- 
tions, as well. 

For those of you who'd like up to 50% 
more recording time per reel, there's a ver- 
sion with a thinner | mil base available 
Your local MAGNETIC Propucts represent- 
ative, or the coupon, will bring more facts 


@ CONFIDENTIALLY, IT SHRINKS! 

Unlike a “Sanforized” shirt, our 

IRVINGTON Division's new heat re 

active plastic tubing is guaranteed 

to shrink. This unique electrical 

insulation actually shrinks up to 

30% in diameter when exposed 

for a few minutes to either a radi 

ant heat source or circulating hot 

air. For example, using a tempera 

ture of 300° F, the operation is 

complete in 4 to 8 minutes. No in 

flammable or toxic dilating agents 

are needed. And all the initial 

flexibility and electrical qualities 

of this vinyl tubing are retained 

after contraction. Furthermore, it 

can provide a tight, smooth, abra 

sion and chemical resistant insu 

lating cover over even somewhat 

irregularly shaped objects—like the 

well-protected pencil on the left 

“ScorcuTite” Brand heat reactive tub 

ing is not without its share of credentials 

It's approved under military specifications 

MIL-I-631C, as well as receiving accept 

ance by Underwriters’ Laboratories as a 

105° C electrical insulation. The cold 

brittle point is —20°C, which gives you a 

fairly healthy operating range. With a 

0.016” wall, electric strength is 1000 volts 

per mil; 3200 psi tensile strength assures 

you of rugged dependable service. Avail 

able sizes range from 42” to 24%” diam- 
eters after shrinking 





co ————— FOR MORE INFORMATION...Clip and Mail Todey! 


Missile Industry Liaison, Dept. VAC-10 
3M Co., 900 Bush Avenue, St. Paul 6, Minn. 


Please send information on items checked: 

[] Sandwich-type Magnetic Tape 
Vibration-damping Tape 

NAME 

PostTION 

COMPANY 

ADDRESS 


Ciry 


Heat Reactive Tubing 
3M Products and Capabilities for the Missile Industry 


ZONE 


Applications for this product seem to be 
as broad as human ingenuity. It’s already 
been used for wire harnesses, condensers, 
coils, ground straps, bus bars, tool handles, 
antennae, and dozens of other electrical 
applications. Why not discuss your needs 
with your local ELectricaL Propucts 
Division representative? 


@ TRANQUILIZER FOR HTTERY 
BIRDS 

Here's a prescription that will not only 
calm your nerves, but the shakes in your 
bird as well. It's a new series of aluminum 
foil tapes which are specifically designed 
to control the amplitude of vibration of 
the solid body to which they're applied 
It's well known that uncontrolled vibration 
amplitude can cause not only annoying 
sound levels but also structural fatigue. If 
you're trying to lick either of these vibra 
tion problems, these tapes may be your an 
swer. With them you could even make a 
mandarin’s gong vibrate like a slab of lead 

There's nothing greatly mysterious about 
they work. Basically, there are two 
principles involved. First, the added mass 
on the vibrating panel changes its natural 
frequency and reduces its vibrating ampli 
tude 

The other principle is much more subtle 
in that the tape’s adhesive dissipates vibra 
tional energies. This is done by converting 
them to a mechanical shearing action 
within the visco-clastic adhesive. Presto, the 
vibration decay rate is improved by an im 
portant degree. As you may know, this ts 
a relatively new but established concept 

The #428 tape series is available with 
5%, 8 or 12 mil backings. All offer an 
exceptionally high degree of vibration con 
trol per unit weight. They also have good 
solvent resistance and work well over a 
range of temperatures. 

If vibration within an airframe or in- 
strumentation compartment (to cite just a 
couple of instances) is a problem with you, 
let our INDUSTRIAL TaPE Division help you 
put a damper on it 


how 
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fly C-130s, which are utilized 55% for 
airborne and Army tactical support, 
25% for training and support missions 
and 20% for Department of Defense 
missions. Pilots are required to fly 15 
hr. of formation, including six at night, 
every six months; usually they fly six- 
seven hours of formation each week. 
Monthly flying averages between 50-60 
hr. 


Line Aircraft 


No special aircraft are used for Horse- 
men demonstrations, and since most of 
the crews and aircraft were working out 
at Ft. Campbell, we flew over there 
where four C-130As were pulled at 
random out of the line. The field, which 
was built by the Air Force, is also uti- 
lized as a Strategic Air Command dis- 
persal base and by TAC fighter units on 
deployment. It is operated by the 
Army 

Tactical squadrons do their own 
flight line maintenance on the C-1 30s. 
Back-up is the consolidated mainte- 
nance squadron. Each wing is com- 
posed of three squadrons, with 16 air- 
craft per squadron 

Almost two of the 463rd’s squadrons 
have been converted to C-]130Bs (25 
aircraft); total conversion (48 aircraft) 
should be completed by June of this 
year. 


Marginal Weather 


The tight formation mission initi- 
ally was flown in weather that was bor- 
dering on the marginal. Instrument 
conditions prevailed at takeoff. Ceiling 
was 4,000 ft. scattered, 8,500 ft. over- 
cast. Visibility was a mile and a half, 
in light rain. Wind was from the south 
southwest at 3 kt. ‘Temperature was 
51F, dew point 49. Sea level pressure 
was 30.10 in. 

Rain was falling steadily as the en- 
gines were fired up and the five aircratt 
taxiied out single fle to run-up position 
No. 5 was the chase plane, which would 
follow bebind the formation. 

Clearance had been filed for an 
IFR (instrument flight rules) forma- 
tion flight to the Nashville area, where 
the visibility was reported as 10 mi. 
Each airplane carried about 30,000 Ib 
of fuel, which burns at the rate of 
6,000 Ib./hr. at low altitudes. 


4 lose 


Diamond Takeoff 


Dropping 50% aps, the four air- 
craft were cased into diamond forma- 
tion on the 10,000-ft.long Runway 22. 
Wing span of the C-130 is 132.6 ft., 
and both wing men moved close to the 
opposite sides of the 300-ft.-wide strip. 
Slot airplane moved to the rear, almost 
directly behind the leader. At the pre- 
flight briefing it was decided that maxi- 
mum performance climbout would be 
made; the lead aircraft would pull about 
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TODAY ON JET AIRLINERS* THE WIDE WORLD OVER... 


SAF-T-MATIC’ 


EMERGENCY RESTRAINT SYSTEMS 
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JeTLINERS wirTn 


SAF-T-MATICS 


Air France 
Air India 
American 
B.O.A4 
Braniff 
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Continental 
Cubana 
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Eastern 
KLM 
Lufthansa 


Pan American 
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CREATIVE MANUFACTURING 
AND DEVELOPMENT 
IN AIRCRAFT SAFETY 





FREE 


Bombay, Brussels or Brisbane, wherever jet 


orts are in service, most crewmember seats are 


| with Pacific Saf-T-Matics. Long in use on 
of aircraft, Pacific Reel Safe shoulder harness 
nd rotary seat buckles give extra safety and 
bility. 
ific Reel Safe permits wearing a shoulder 
vhen it is most needed, but without restriction 
emergency. If anything occurs that could 
the crewman from his seat in any direction, the 


Safe instantly and automatically locks him in place 


he has moved more than one-quarter of an inch! 
g shoulder straps and seat belt is accomplished 
nds as all straps are simply plugged into the 
\ quarter turn of the buckle face piece releases 
ps instantly. Shoulder straps may be released sepa- 
ind retract out of the way to the back of the seat. 
shly proved and installed on the planes of more 


fifteen airlines around the world — the Pacific 


Matic offers a complete system that gives plug-in 
ence ... full motion comfort... and maximum 
It's the most advanced safety restraint system 
e anywhere for flying protection! For full 

m write Pacific Scientific Company today! 
6 page color bulletin describes in detail PACIFIC SAF-T-MATIC 


Restraint System. No obligation, write tor your FREE copy TODAY! 


PACIFIC SCIENTIFIC COMPANY 


P. 0. Box 22019, Los Angeles 22, Calif. 
SAN FRANCISCO + SEATTLE + PORTLAND, 
ARLINGTON, TEXAS + SAN DIEGO 
Representatives: 
In the Eastern U. S.: 
AERO ENGINEERING CO., Mineola, L.I., N.Y. 


ORE. 


in Canada: The GARRETT MANUFACTURING CORP. 


Toronto + Montreal - Rexdale, Unt.. 
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850C TIT (turbine inlet temperature). 
Others would pul enough to get in, but 
wouldn't exceed 977C TIT. Climbout 
would be at about 120 kt. 

Normal troop carrier procedure calls 
for a 15-sec. interval between takeoff 
roll of each aircraft (a handy proce- 
dure in event the leader blows a tire) 
I'he Four Horsemen say they use a 
2-sec. interval, but the team seemed to 
initiate their roll as a unit. There was a 
bit of hasty jockeying as No. 2 caught 
some propwash and veered left, then 
right again. All aircraft were moving 
fast 

The slot airplane was airborne first 
getting prop-blast at lift-off) after 
ibout 1,500 ft. of run, holding nose 
high at 100 kt. as the other three pulled 
off (the leader at 110 kt.) and now 
keeping out of the leader's propwash 
Landing gears were retracted on pull 
off, flaps milked up, and the group in 
perfect “diamond” passed over the end 
of the runway at 1,500 ft. altitude 
climbing 4,000 fpm. at 120 kt 

Swinging around in a shallow bank 
of 15 deg., the four-plane clement lost 
no time in reaching 3,000 ft. where 
except for the bomb-burst—most of the 
acrobatics were accomplished. Nor- 
mally the fast-paced routine would 
cover a vertical span of from 500 ft. to 
5,000 ft. at speeds that have hit 300 kt 
This day's inclement weather negated 
the low-level work 

Once leveled off, the Horsemen really 
tucked in and once closed up there was 
little throttle-jockeving. At this altitude 
our fue! flow was 1,500 Ib./hr./engine 
TIT was about SOOC for the four tur- 
boprops. Torque was 11,000 psi. Indi 
cated airspeed was 250 kt. Aircraft are 
restricted at sea level to 260 kt. indi- 
cated (300 mph.) 


Close Formation 


lhe slot airplane held as close as 7 ft 
from the leader's tail. We could read 
the first three digits of its senal num 
ber, on either side of the big vertical 
fin. Counting the rivets would be a 
cinch. A line extending across the wings 
of the lead aircraft would have run 
cross the nose of each wing man. 
Should either No. 2 or No. 3 have 
inched forward too far, a few feet of 
their wing tips would have slipped 
across those of the leader's; they flew 
slightly higher. 

The nose of the slot airplane (high- 
est in the formation)—on a windshield- 
level line with the top one-third of the 
leader's fin—was abeam of the empen- 
nage of the two wing aircraft. Looking 
ahead and down, the lead airplane ap- 
peared to resemble a huge pregnant por- 
poise 

As a team the Horsemen only get 
about 6 hr. a month practice. This 
demonstration marked their first flight 


together in six weeks. They first formed 
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up in 1957 and, when the: 


routine, are personally disting: 


only by their emblem—a sil\ 


head on a black background 


Roman numeral [V~a small pat 


on standard Air Force flying 


Every maneuver this team pr 


was done in perfect unison; 


of many hours of practice plu 


} 


forts contnbuted in airlift and 
missions. Timing and polish 
secondary to flying safety 
Every shift of position, every « 
attitude or heading is precede 
bal notice from the leader: “H 
stand by for 180 deg. left t 
Turn!” Horsemen, sta 
70 aTTOW Go arrow!” 
Formation airspeed wa 
200 kt. indicated for s 
graphic filv-bys under the cha 
The gr up passed so close t 
C-130 that it seemed part 
mation. At one point, passin 
with about 30 ft. separation 
count the inside cabin light 
the opened ramp door, which 


chase airplane's speed to 180 kt 


Switching from “diamond 
single-hle “‘arrow’ formation 
Hercules showed its accelerat 
eration capacities and its effi 
control system (hydraulic box 
blies for ailerons, elevator an 
that make for ease of pilot har 


Going to “arrow,” on command, the 
lead airplane heid constant. No. 2 de- 
celerated fast and slipped in behind, 
slightly above. No. 3 moved, simultan- 
eously, to the rear and slightly above 
No. 2. Slot, which had moved back, 
pulled up tight against No. 3, whose 
fin hid those of the other aircraft, so 
straight was the line. Capt. Bill Hat- 
held, the slot pilot, handled the end of 
this “whip.” 

From “arrow” the group moved to 
the “arrowhead.” The first two aircraft 
held their position. No. 3 moved to the 
left wing on No. 2; slot aircraft (No. 4) 
ilso moved up to fly off No. 2’s right 
ving, which seemed only about 15 ft. 
iway from the cockpit. 


Easing Back 


Easing back to “diamond,” No. 3 ait 
raft quickly moved forward, sliding in 
to the leader. No. 2 eased out to the 
right, and up, as the slot airplane de- 
celerated slightly, skidding left, then 
igain took up the slot position. There 
was no wasted effort and no wasted 
space; the transformation was accom- 
plished smoothly, and in a twinkling. 

As all military pilots know, flying 
tight and changing formation requires 
much throttle movement. Pilots must 
be alert to every movement; they can’t 
watch their instruments but must con- 
‘tantly keep their eyes on the one air- 
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plane to which they are holding. The 
leader alone about 
place, single-engine airplanes are most 
responsive; it is amazing that these 
big four-engine turboprops can be 
handled like four fighters 

The toughest job of the four is that 
of the No Running 


can look 


3 airplane pilot 


Single- 


on the left of the formation, he must fly 
with his head turned right, looking 
past his copilot to maintain a 
position which, in a steep bank, can be 
a sweat-drenching procedure. Forma 
tion flying is second nature with ‘TAC 
pilots, and the aircraft commanders can 
be spelled by their copilots; over the 


clos 


First Photos of Fiat G.91 Armament 


First photographs of special German armament installation in Fiat G.91R reconnaissance 
version of lightweight strike fighter (AW Jan. 11, p. 90) show one of two 30-mm. DEFA 
Type 552 revolver cannons which replace the standard machine-gun installation of other 
G.9ls. DEFA cannon is rerivative of German Mauser designs, and is familiar to NATO 
forces; it is built by the Belgians and French, and by the British as the Aden cannon which 
arms the Hawker Hunter. German installation uses different concept from Italian scheme, 
featuring a gun fixed to the fuselage structure instead of mounted on removable panel 
Panel over armament bay simply provides access to revolver cannon and its ammunition box, 
shown at upper left of bay (top photo). Standard installation is two pairs of 0.50-cal. 


machine guns, (below), mounted with their ammunition boxes on removable panels covering 
the fuselage armament bay. Panels are interchangeable from plane to plane and make it 
possible to pull a fired-out installation and replace it with a full-charged one in a few 


minutes (AW June 29, 1959, p. 56). 
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long stretch a “breather” is necessary. 

Krom “diamond” to “echelon right,” 
the leader and No. 2 hold their posi- 
tions. But Capt. “Gene” Chaney, chief 
Horsemen, had to move delicately and 
quickly. Flying off the leader's left 
wing, he moved out, slid right then up 
into No. 3 position of the staggered 
echelon. Slot airplane, simul- 
taneously had moved right, closed in on 
Chaney's wing as he came up. There 


which 


' was a bit of throttle-jockeying here; re- 


sult was a fast tuck-in. These pilots are 
not the Sunday-driver type 

Ihe bomb-burst—a ighly precise 
maneuver which is now labeled the 
“Horsemen-burst”—calls for a fastened 
safety belt or a quick trip to the ceiling. 
Run from the “diamond,” it combines 
a simultaneous four-plane rapid zoom, 
change and altitude gain 
then a fast rejoin-up in 
For obvious the 
is given from the slot 


heading 
3.000 ft 
“diamond.” reasons, 
final command 
airplane 

Still holding at 3,000 ft., the leader 
that the formation “ready 
to burst.” Slot aircraft copilot began 
to count off 10 sec. time. With three 
seconds left to go, pil *t Hatfield called 
the maneuver: “Stand by 
Now!" 


urplane 


noted was 


10 sec- 
onds 

Slot shot up so 
steep—in a 45 deg. left 
couldn't see the other three, which also 
were heading up at 6,000 fpm.-plus 
From the “diamond,” the leader also 
steeply pulled up and 45 deg. to th 
right. No. 2 went 90 deg. right. No. 3 
10 deg. left. There was 
increase in the “burst’’—just 
pull-up and bank. 


fast and 
turn—we 


went no powe! 


1 sharp 


Predetermined Heading 


At 5,500 ft., still headed up, all air- 
craft turned back to the predetermined 
heading. At 6,000 ft., leveled off, all 
four swiftly tucked back into “dia 
mond,” leader at this point calling off 
the indicated airspeed: “180 200 

" etc. This was a beautifully co- 
ordinated maneuver; a fast breaking, 
well-paced bit of flying done with the 
precision of the professional airman 

lormation changes wer 
during the return to Ft. Campbell 
larkness now required terning on of 
ckpit, navigation and anti-collision 
lights. Visibility at the field was 
with smog, as the 


continued 


just 
1 mule forma 
tion—in night moved up on 


altitude 


g echelon 

the active runway at 2,000 ft 
“Fan break” was initiated over the 
end of the runway, leader calling “On 
pitch!” and all four aircraft breaking 
to the left. Gear was lowered half way 
round the break and airplanes were 
brought in, still fairly tight in trail, to 
touch down on alternate sides of the 
runway. Taxiing was fast, with due re- 
gard to the landing aircraft behind. By 
the time the fifth airplane (the chase) 
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In addition to a wider choice, Harnischfeger 
offers you stainless steel electrodes with ex- 
ceptional weldability and quality control in 
all AWS-ASTM types. Improved chemistry 
assures stronger, smoother beads, with less 
spatter and easier slag removal. Write for 
Bulletin R-49 which gives the chemical 
range and mechanical properties of each PaH 
stainless steel electrode listed here. And tell 
us about any special requirements you may 
have. We'll be happy to work with you. 
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Cie is part of the picture on front page projects of today. 


A HIGHLIGHT ON CREATIVE SYSTEMS AT e 


»2=ON A SPACE-HIGH PEDESTAL 


Reeves has pioneered in the development of extremely high 
precision two- and three-axis antenna pedestals for 

fire control, guidance and tracking systems. Reeves-engineered 
pedestals and related electronic assemblies, including 

servo systems and computers, are production-ready in types 
for both land-based and shipboard applications. The 
pedestals provide continuous rotation in azimuth, with angular 
travel in the remaining two axes designed to meet particular 
requirements. Accuracies in the order of 0.1 milliradians can be 
achieved, with rates of 10 degrees per second, or higher. 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 
Roosevelt Field, Garden City, New York 
Qualified engineers who are seeking rewarding 


opportunities for their talents in this and 
related fields are invited to get in touch with us. Ge 


CeLeUCA 
Front page projects of tomorrow are part of the picture at 
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was on the deck, the first was moving 
toward the far-end taxi strip. 

There were no engine problems or 
malfunctions during this aerial demon- 
stration, although the Horsemen have 
experienced engine failures which did 
not disrupt the routine, The team also 
is quick to point out that their flying 
is only representative of the troop car- 
rier pilot. All in their early 30s, they 
also feel that their biggest booster is 
463rd Wing Cumioll Col. George 
G. Norman, 

The C-130A and the “B” are some- 
times flown together in formation 
flights from Sewart AFB and Ft. Camp- 
bell, but not in mixed elements. Crews 
usualy number five, and the aircraft are 
operated in “lighter” configurations 
(minus augmented crcw and equipment 
for overwater operation) the majority 
of the time, stateside. Tactical missions 
can be flown in a great many configura- 
tions, including the use of cargo com- 
partment tanks. 


Operating Weights 

For example, the C-130B, at an op- 
erating weight of 71,300 Ib., with a 
22,700 Ib. load, has a range of 3,037 
naut. mi. with 4,100 Ib. fuel reserve; 
with zero fuel the range is 3,437 naut 
mi 

Carrying a 36,700 Ib. load, with 
2,700 Ib. fuel reserve, range for the 
“B” is 1,837 naut. mi.; at zero fuel 
this increases to 2,067 naut. mi 

At an operating weight of 70,100 Ib., 
and carrving a 22,700 Ib. load, with 
4,200 Ib. fuel reserve, the C-130B has a 
range of 3,117 naut. mi. which, with 
zero fuel, jumps to 3,537 naut. mi 
With a 36,700 Ib. load, at the same 
operating weight, range with 2,800 Ib 
fuel reserve is 1,907 naut. mi. With 
zero fucl range extends to 2,167 naut 
mi. 

Ihe “B” will outcruise the “A” 
model by about 20 kt. at respective de 
sirable cruise altitudes of 30-32,000 ft 
and 25,000 ft. Flying at the same al- 
titude, with the same power setting, 
there is only a 5-kt. speed difference 
in favor of the C-130B. 

Easy handling characteristics of the 
Hercules were again sampled by Avia- 
rion Weex during an IFR (instrument 
flight rules) flight in the C-130B. At 
23,000 ft., outside air temperature 
minus 12C, the airplane indicated 210 
kt. for a true airspeed of 315 kt. Dur- 
ing cruise at this altitude TIT was 
850C; torque was 9,000 psi. per en- 
gine. Fuel flow was 1,000 Ib./hr./en- 
gine 

Thin ice laver accumulated during 
the flight, and this was broken off via 
hot air, utilized for leading edges 
While deicing, the airspeed dropped off 
ibout 10 kt.; hot-air application usually 
results in a loss of about 5,000 Ib. of 
torque, across the board. 
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German Weld Process 
To Be Marketed Here 


Windior Locks, Conn.—North Am- 
erican rights to a_ versatile tron 
beam process for machining or welding 
hard metals have been 
Hamilton Standard, a division of United 
Aircraft Corp., according to the com- 
pany. 

In discussing the agreement 
M. Kearns, general manager of H 
ton Standard, said the acqui 
the process was the firm’s first 
step outside the aviation fic! 
it has been steadily diversifying 
the field. 

The process and the equip: 
it, developed by the Carl Zeiss | 
tion of Oberkochen, West G 
can be used to cut holes in 
treat, melt or weld almost 
material including tungsten 
exotic new metals, according to H 
ton Standard. The equipment 
sold here as the Hamilton 7: 
tron machine, is said 
welded through stainless stec] 
thick in a few 
torv tests 

Under 


obtained by 


beam 
seconds during 


terms of the agr 
tween the two firms, Hamilto 
ard will start manufacturing 
chine this year. Hamilton-l 
Inc., New York City, joint 
by United Aircraft, the Z.cis 
tion and Irving Rossi of M 
N. J., will market it. Rossi 
chairman and John P. Sulliy 
Hamilton Standard personne 
has been elected president 
Sterling, Jr.. has been nar 
manager 

The electron 
physically or chemically chang 
with a controlled high-densit 
of electrons, 


beam pri 


consists of a 
chamber 
table, a high-vacuum pumping 
an electronic control syste: 
power supply and 


gun, a vacuum 


voltage 
monitoring equipment 
Hamilton Standard spoke: 
that as a welding machine tl 
ment could produce 1 
in. thick from sheet stock at 
a minute. It can butt-weld 
less stecl at 4 in 
It performs these operation 
distortion of the piece and wit 
mum grain growth in the weld 
Hamilton Standard has also « 
negotiations to purchase 50 
in Microtecnica, Inc., of Tur 
manufacturer of navigation instr 
optical and mechanical testi 


sect 


a second. 


servomechanisms and 
Microtecnica 
granted licenses to manufactur 
vidual items in Hamilton St 
line of jet equipment. 


ments 
mechanisms 











HELICAL GEARS 


Every M-D biower shipped hos 
a matched pair of crown- 
shoved, lapped helical geors. 
Backlash tolerance is .G005” 
to .0015”. No other blower 
matches M-D quality. 


WHY M-D ROTARY 
POSITIVE BLOWERS 
develop 
higher 
pressures ! 


The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 


multi-stage. 
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M-D BLOWERS, we. 


RACINE, WISCONSIN 
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A SUBSIDIARY OF MIEHLE-GOSS-DEXTER, INC, 
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Latest configuration of the S-64, turbine powered development of the piston engine S-60 flying crane, is shown in an artist’s conception. 


Powerplants under consideration are the General Electric T64 and the Pratt & Whitney J 


112. Pavload is 10 tons; gross, 18.2 tons. 


Sikorsky Shows S-64 Changes, Studies for Future 


Three view of the S-64 shows changes from carlier studies: addition of a sixth rotor blade, 
engines mounted on top rather than at the side of the fuselage, deeper cockpit for two 
level seating, Y-shaped landing gear struts. Swivel seat for the pilot, by which he could 
face forward for normal flight or rearward for cargo handling, has been dropped. Lowered 


seating for the operator provides better visibility for cargo handling. 
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Another configuration of the 42-ton crane 
right, next page) has a somewhat different 
engine layout. Here they are mounted 
abreast on top of the fuselage just ahead 
of the rotor pylon. 
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Sikorsky concepts for the future (AW Feb. 2, p. 66) include the $-57, a delta 
retractable rotor. Main landing gear retracts into wingtip pods. Parked on th 
helicopter, a compound helicopter to carry 30-40 passengers, a ducted fan veh 


upper right is a concept for the Raytheon early warning radio-powered heli 


jircraft (AW May 4, p. 67) with a one-blade 

eft to right) are an anti-submarine warfare drone 

t wing vehicle. The vehicle flying at the extremr 
17, p- 34). 


size payload of a maximum of 21.5 tons is being 
ills for using four Pratt & Whitney JT12 turbine 
up of 11 blades and a large, rotor hub fairing to 
w, right on the pzevious page). 


Development of its flying crane to a gross weight of 42.8 tons to carry a ballistic 
studied by Sikorsky Aircraft Division of United Aircraft Corp. Latest configu 
engines podded in pairs outboard of the fuselage. The 100-ft. diameter rotor is 
reduce drag. Twin tail rotor mounting can be seen more clearly tn the three viev 


AVIATION WEEK, January 18, 1960 











Her master's choice 


The pup’s world stops just a short step outside the elegant cabin. Aboard 
the Aero Commander, surrounded by creature comforts, her master knows 
why he chose this luxurious business twin: 


Pilot or passenger, you relax in an individual, reclining chair with deep, 
foam cushions, tuckaway arm rests and a contour back. Each chair glides 
fore or aft, as you wish, and each is by its own window. 


There’s an individual reading lamp, adjustable air vent, ashtray and 
lighter for each seat. The cabin floor is covered with deep pile carpeting. 
Walls are upholstered with rich, cushioned materials which contribute to 
the comfortable quiet that makes conversation relaxed and easy. The high 
wing stability of the Aero Commander creates an unmatched smoothness 


for your comfort in flight. 


Step in and see for yourself why Aero Commander is the choice of 
executives, presidents and kings. Ask your distributor for a trial flight or 
write today for a descriptive brochure. 


Another product of ROCKWELL STANDARD Corporation 


AERO DESIGN ENGINEERING CO BETHANY, OKLAHOMA 
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Ka-18 four-place coaxial helicopter, derived from two-place Ka-15 designed by Nil Kamov. Drawing shows: (1) opening for stretcher 
loading (2) forward wheel (3) pedal controls (4) pitot tube (5) shock absorber (6 t seat (7) collective pitch and throttle stick (8) forward 
fuel tank (9) shock absorber (10) left main wheel (11) engine housing (12) ant ze container (13) rear fuel tank (14) exhaust collec- 
tor ring (15) oil tank (16) aft fuselage (17) rotors (18) rotor counterbalance tail support (20) rudder (21) vertical stabilizer (22) 
horizontal stabilizer (23) engine compartment cover (24) rotor shaft (25) dist zear (26) rear passenger seats (27) right access door 


(28) right passenger seat (29) pilot's control stick (30) instrument panel. P mt is an Ivchenko AI-14V developing 255 hp. 


Design Details of Ka-18 Four-Place Helicopter 


| , ‘ 


Upper rotor (above) turns clockwise; lower rotor (right) turns counterclockwise. R 
gearbox is at bottom of rotor mast. Designer N. Kamovy says the helicopter 
110-130 km. per hour (68-80 mph.); Soviets have claimed 500 km. closed cours: 


a+ > 


of 105.8 mph. carrying two persons (AW July 27, p. 97), probably using a 275-h 
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TITAN STAGE 1! transtainer is roadable to 60 mph. and withstands rmgged conditions. BOTH STAGES of Martin Titan are loaded 


Part II: Titan ICBM Operation 


Hardened Titan Bases Require Specialized 


By Russell Hawkes 


f tw ficies tail 


USAF -Martin inter 


Denver, Colo.—Operation from hard 
ened bas ntailing requirements for 
unbroken 10-day periods underground 
created special probler is of ground up 
port for the system design team of 
USAF’s Martin SM-6S Titan intercon 
tinental ballistic missile 

\ Titan base typically will be 
equipped with nine missiles arranged in 
three-missile complexes. The three com 
plexes in the base will constitute a 
squadron. Everything is underground 
and protected by two or three fect of 
concrete including living quarters, food 
and all other provisions for survival, a 

is propellant storage, electrical 
power supply, launchers and all wiring 
ind plumbing 

Requirements imposed by the hard- 
ened base environment include separ 
ite air sources filtered against radiation 
ontaminated material for personnel 
seven diesel generators in the power 
house ind for cooling of clectroni 
equipment 

Missile launchers and ground-based 
guidance antennas are mounted upon 
elevators to raise them from their un 
derground silos for launching opera 
hions 

Facilities account for more than a 
third of the cost of a complet opera 
tional base, and ground support equip 


TRANSTAINER with Titan first stage is rolled onto erector of test stand at Martin-Denver. ment for another third. The other third 
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Support 


goes for the nine missiles and other air 
borne clements of the system 

In most terrain, underground com 
plexes will be built by gouging out a 
broad pit, 1654t. deep, refilling it to 
gct a level, 160-ft deep floor. The silos 
then will be erected there, using morc 
1 less conventional surface construction 
methods. When these are in place, fill- 
ing will be continued with other cle- 
ments of the system being constructed 
it different depths Danicl, Mann, 
Johnson and Mendenhall and Associates 
holds the contract for operational facili- 





tics 

Titan base Tl, at Lowry AFB near 
Denver, the first to go on an operational 
footing, is scheduled to be ready in 
1961. Operational Suitability Test Fa- 
cility (OST) and training base TF-l 
at Vandenberg AFB, Calif., will be in 
service carlier, the former by late 1960. 
11 is a single missile silo, intended to 
provide a final test @f the operational 
base equipment. When completed, 
TF-1 will be next to the operational 
test facility and the two sites will share 
the same powerhouse and some other 
support facilities. Though it will 
nominally be hard base design, OSTF 
mav not actually withstand the 100 
psi. blast overpressure arbitrarily set as 
the dividing line between hard and soft. 

A five vear limit on lead time com 
bined with the tough ground support 


engineering problem has required the 
litan system team to design many sub- 
systems concurrently without benefit of 
an orderly series of data from consecu 
tive programs The organizational TITAN STAGE 1 is erected in cell of 160-ft.-high fixture at Martin-Denver for non-firing 
structure of Martin's part of the Titan USAF acceptance tests which cover all elements of a launch, short of propellant loading. 
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Space for 
Stafoam today! 


A few months ago we published an advertisement featuring 
the illustration above, predicting the many uses for Stafoam 





urethane products in manned space ships of the future.. 


Actual photograph of prototype manned capsule, a major element of maneuverable 
satellite for rendezvous in space, under development by the Astro Systems Research 


Laboratories, Norair, Division of Northrop Corp 


Today, a prototype man-carrying space capsule 

is using Stafoam cushioning to provide shock endurance 
and comfort for its human cargo. Today, men and intricate 
devices are insulated against new temperature dimensions 
with rigid Stafoam. Today, delicate instruments and 
components are potted in Stafoam Polypot. Today, precise 
mechanical parts are cast with Stafoam Daycollan. 


Today practical applications for Stafoam urethanes 
are as infinite as space itself. The successful projects 
listed below have proven to men of vision that there is 


“space for Stafoam today.” 


For a new dimension in material technology, contact the Freedlander 
R & D Laboratories, American Latex Products Corp., or its 
branches. Specify product requirements and/or material category. 


STAFOAM FLEXIBLE 
Aircraft & conveyance seating 
Commercial cushioning 

Shock padding (high hysterisis) 
Clothing insulation & liners 
Air & liquid filtering 


STAFOAM RIGID 
Thermal insulation 
Acoustic dampening 
Foam core construction 
Helmets and liners 
Packaging & flotation 
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POLYRUBBER 

Personne! shock padding 
instrument & motor mounts 
Elastomer coupling 

Oxygen hose and masks 
Window and hatch gasketing 


stafoa 


> et name 


by 


MERICAN 


LATEX PRODUCTS CORP. 


3341 West El Segundo Bivd., Hawthorne, California 


ORegon 8-5021 OSborne 6-0141 


BRANCHES: 
Seattie. 2231 5th Avenue 
Houston, 4 


San Francisco, 42 Gough St.; 
Dalias, 1300 Crampton St.; 


Veiasco; Omaha, 3304 N. 48th Avenue 


A DIVISION OF THE DAYTON RUBBER CO. 


Headcg é dea 


POLYPOT 

Instrument potting 

Crystal clear windows & mitrlis, 
Control knobs & accessories 
Electronic encasing 
Applicable hardware 


DAYCOLLAN 

Gear, roller bearings, 0 rings 
Instrument & control knobs 
Instrument scope boots 
Airless wheels & tires 
Applicable hardware 





system team reflects this as well as a 
clear appreciation of the ground sup- 
port problem. Martin-Denver has an 
\dvanced Base Systems Department 
which is on a par organizationally with 
the Aeronautics Department which de 
signed the missile itself. 

In the past year, a group has been 
taken from Martin-Denver to form a 
corporate division of equal rank to han 
dle design of ground support equipment 
and other electronic pa a Elec- 
tronics Division has research and de 
velopment responsibilities as well as 
detail design of operational launch 
control and checkout equipments. An 
other new corporate division of the 
Martin Co., known as Activation Di 
vision, has been set up to play an in 
tegrating role and to ensure that ‘Titan 
bases are activated and ready to accept 
production missiles as they begin to 
come off the factory lines 

Advanced Base Systems Department 
at Martin-Denver avoids deep detail 
favor of technical mobility to keep 
abreast of the latest advances in the 
field. Detail engineering is handled by 
the Electronics Division or subcon- 
tractors. 

Martin holds the contract for the 
launch control and checkout system as 
well as for the missile itself. The svs- 
tem 1s to provide an automatic periodic 
check of subsystem functioning as well 
is to allow military crews to run tests 
during unscheduled maintenance or 
ifter an aborted launch. During the 
checkout sequence, subsystems or por 
tions of them are operated, operation is 
measured against a standard and a “go, 
no-go” indication is displayed at the 
centrally located checkout console. De 
sign of the equipment isolates faults at 
the replaceable module level 

Operational equipment is in many 
respects simpler than that used in the 
development program since there is no 
requirement to collect and reduce data 
Three crewmen at three consoles in the 
control center will be able to run a 
omplete operational launch if ther: 
ire no technical holds. Operational 
launcher will be made by American Ma 
hine & Foundry. Communication net 
work for operational bases will be de 
signed and installed by Stromberg Carl 
son, except in the case of Vandenberg 
AFB, where the Kellogg Switchboard 
Supply Co. will provide the commum 
cations network for OST and ‘TF-] 

Associate contractor for the propel 
lant loading svstem is Arthur D. Littl 
Co 

Ihe radio inertial guidance — svs 
tem, including the two retractable guid 
ince transmitter antennas, is being de 
signed by Bell Telephone Laboratories 
ind will be produced and installed by 
Western Electric Co. 

Biggest job done by the operational 
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Here is a man you should know 


he's 4 DELAVAN FUEL INJECTOR SPECIALIST 


His name is Paul D. Burgess. He iior project engineer on Fuel Injector Develop- 
ment, specializing in injectior for thrust augmentation and primary fuel 
injection. He’s been with Dela years, and has designed and developed fuel 
injectors for use on some of the t advanced aircraft engines, scheduled for produc- 

like |] | Burgess, concentrating their talents on fuel 
injector development, have made D in the world’s largest nozzle specialist. They're 
the main reasons leading turbo-jet, rocket and APU manufacturers rely on Delavan 


tion in the near future. Men 


for fuel injection problem solvin 


If fluid metering and atomization rt of your product, take advantage of Delavan’s 
specialized experience and prover ty to deliver aircraft quality. Send specifications 
to the address below for obligation-free recommendations. 


i 


aes ung Company, 


West Des Moines, lowe 
World's largest nozzle specialist 





BERYLLIUM: successful resistance weld! 


This photomicrograph is visual proof that beryllium can be resistance welded. Extensive tests 


at the Budd Company indicate useful sheet metal products can be fabricated from beryllium. 
Work with beryllium at Budd includes successful hot rolling, brake forming, deep drawing, braz- 


ing, resistance welding, arc spot welding, arc welding, cleaning, machining and hot shearing. 


Creating structures—thru the use of promising new metals and alloys—and making these 
concepts practical realities has been a Budd specialty for 30 years. Write today for further 


information. The Budd Company, Philadelphia 32, Pa. 


SPACEATOMICS fF f 4 
yA 0O/V/S/ON 








checkout and launch control system is 
the launching itself. If the proper 
state of readiness exists, launch opera- 
tions consist of propellant loading, 
missile elevation, launch, and return of 
the launcher to a hardened condition. 
Preparatory routines required by sub- 
systems in the countdown are per- 
formed automatically by launch control 
equipment operated and monitored by 
1 single crewman. Elements of the 
total system to be checked in the pre- 
launch sequence have been strategically 
selected to minimize the number of 
checks necessary to give an over-all 
measure of system performance. 
Central launch sequencer controls 
launching equipment automaticalls 
Operation of the flight control system 
launch control equipment is typically 
simple. It sets the flight control system 
programer to the proper starting posi- 
tion and makes cone quick check of the 
over-all ser 
done by generating a dynamic imput 


loop opcration I his 1S 


ignal and summing all the independ- 
ent outputs of the flight control system 
Failure of total output to match the 
stablished criterion would light a no-go 
ignal, all subsystems would be recy 
cled to the flight readiness condition 
ind a more detailed checkout would be 
run to isolate the fault 

Functioning of the propellant load- 
ing and pressurization system launch 
control equipment also is automatic 
Sequence of events includes loading of 
oxidizer and pressurizing gases during 
the countdown, control of the missile 


pneumatic tem pre ssurization of 


loaded propellant tanks, disconnect of 
propellant umbilicals and shutdown of 
the propellant !oading and _pressuriza 


tion system if something malfunctions 
Accessor up] system provide 
ground power launch control sub- 


hydraulic 


the issile itself has switched 
rnal power, the accessory sup 
entinues to provide ele 
firing of hold-down bolts 
disconnecting umbilicals. En- 
gine control svstem launch control 
equipment sequences the firing or shut- 
ting down of the booster engine, arms 
the sustainer engine and controls the 
nitrogen starting svstem for the booster 
ngine. Launch sequencer is the aato 
matic supervisor which generates com 
mands cither as a function of time or 
cvents 
Flight control system checkout be 
gins with an over-all test of the system 
servo loop thus checking dynamically 
ill of its sensors and control units 
When a no-go signal appears, the equip- 
ment takes a roll call of replaceable 
modules until the bad one is found. 
Specimen control signals for checks are 
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ERECTOR made by Kaiser Steel is 


Canaveral. Propellant loading is 
10 ppm. boil-off. Topping lines 


generated bv controlled m 
ystem gyri Flight prog 
is checked by running it 
planned sequence and comy 
puts w th pre selected limit 
the checkout equipment 
continues to cvcle throug! 
tests until a go conditx 
or a fault is isolated in tl 
trol or checkout svstem 
initiating the automat 
’ +] 


quence ar cated on iT 


f one chas 


Propellant Loading 


Propellant loading 

tem heckout 
ground propellant 
well the airborne 
tem and propellant 
surization launch <« 
Crew can use check 
operat monitor 
propellant loading and 
valve Propellant loading 
dry run but inputs peculi 
loading cycle can be simulat 
ual controls. Valves ar 
monitored according to 


the loading cvcle 


Accessory supply  syster 
equipment tests ground 25 
trical supply, ground 400 cp 
supply and ground hydrau 
Progress of the check is 
through voltmeters in the 
ter. Program operates power 


monitors their various p 


Ground-to-missile power tran 


cuits in the accessory suppl 


Pk 
is a 
Ss a 
Tet! 


i 


— Tr 


ywered about 20 min. before a Titan firing at Cape 
lete except topping off liquid oxygen tanks to match 
through umbilical tower, which remains standing. 


launch control equipment are tested by 
simulating missile intcrnal power and 
operating transfer circuits. Simulated 
powcr source also is used to energize 
other subsystem checkout equipment 

Engine control system checkout 
equipment performs a series of tests on 
engine control wiring, start-sequencer 
circuits, and airborne sequencer circuits 
Some subsystems must be continually 
ictivated to maintain the missile in a 
state of readiness. Control and moni- 
toring circuits for these functions are 
part of the checkout equipment. Acces- 
ory supply system, flight control sys 
tem and propellant loading and pres- 
surization system checkout equipment 
ill have some continuous functions 
Flight control system checkout equip 
ment must supply current to gyro heat- 
rs to keep the system ready for a quick 
launch. Central console displays at least 
ne status signal from everv checkout 
subsystem 

\s part of the Titan concurrent de- 
velopment program, prototype opera- 
tional ground support equipment is 
used in research and development 
launch operations at Cape Canaveral, 
Fla., and at company test stands here. 
It is because of this policy that Martin, 
unlike other contractors at Canaveral, 
uses an erector rather than a gantry. 
Gantries are suitable for R&D firings 
ind cost less. However, the operational 
Titan erector was virtually complete 
when Air Force decided to give opera- 
tional squadrons a hard base. Since the 
erectors were ready in ample time to 
take part in the missile development 
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program, USAF decided to capitalize on 
the existence of equipment tailored to 
the missile. At the heart of ground sup- 
port equipment is the Master Opera- 
tional Controller (MOC). At Cape 
Canaveral, it is the central control and 
monitoring point for all activities on a 
litan pad. It carries out seven func- 
tions 

© Master sequencing. 

® Hold fire control. 

@ Engine control. 

¢ Umbilicals control. 

e Erector control. 

e Water control. 

¢ Timing. 

Master sequencer in the MOC auto- 
matically orders specialized ground sup- 
port units to carry out the preparatory 
steps during the countdown. The order 
and timing of the various checks and 
other pre-launch steps is programed 
long before the actual test when time 
is not a critical factor. It checks itself 
during the countdown to make sure 
the step sequence is keeping pace with 
the countdown 


Subsystem Checks 
It is possible for MOC to run checks 


to verify performance of any subsystem 
or combination of subsvstems before 
the countdown begins. These subsvs- 
tem checks amount to a complete 
countdown sequence to see if all com- 
ponents work properly and to check 
some of the subsystems operating 
parame ter If in automatic subsystem 
checker finds a fault it notifies MOC 
which automatically calls a hold fire or 
an engine shutdown. If a hold breaks 
into an imtcracting step sequence, the 
master sequencer can be recycled to 
the beginning of the sequence by a 
manual selector switch on the se- 
quencer control panel 

l'ypical subsystem checkers and con- 
trollers working for MOC are pressuriz- 
ation and propellant system preflight 
checker, propellant loading controller, 
missile safety system preflight checker 
and the flight control system preflight 
checker. Pressurization and propellant 
system checker measures gas pressures 
to make sure they are adequate for 
proper fucl flow and equipment opera- 
tion while not exceeding safety limits. 
Pressure sensors are located high in the 
propellant tanks and clsewhere in the 
pressurization system. A check of liquid 
oxygen and fuel pump suction pres- 
sures verifies or fails to verify that 
pumps will deliver adequate flow rates. 
Pressure values are displayed in detail 
by meters on the console rather than 
through the use of go, no-go lights. 
Pressurized helium and nitrogen as well 
as fuel and liquid oxygen are supplied 
by the propellant loading controller and 
controlled rates 

The controller operates valves and 








For more information about th: 





achievements in str@im Bage transducers — write today for Bulletins 


OF KOM AUD, Gites >t 


Transducer Division ( =o 


CONSOLIDATED ELECTRODYNAMICS / pasadenz slifornia 





WITH A VIEW TO THE FUTURE... 


RAYTHERM 


CORPORATION 


ANNOUNCES A CHANGE OF NAME. 


THE NEW NAME, RAYCHEM, IS 
DERIVED FROM RADIATION CHEMISTRY 

. THE BASIS OF THE COMPANY'S 
PRODUCTS AND RESEARCH PROGRAM. 





RAYCHEM 


CORPORATION 


MISSILE AGE HOOKUP WIRE, COAXIAL CABLE AND INSULATION FOR DIFFICULT ENVIRONMENTS 








STEPS IN THE RACE TO OUTER SPACE 


Atomic Pulse Rocket 


This is the Atomic Pulse Rocket, a pot- 
bellied space ship nearly the size of the 
Empire State Building, propelled by a 
series of atomic blasts. 

The enormous rocket (weighing 75,000 
tons fully loaded) is designed to leave 
Earth with a thrust of 100,000 tons. Al- 
together a thousand atomic blasts—each 
equal to 1,000 tons of TNT—are fired 
from a low velocity gun into a heavy steel 
rocket engine at a rate of one per second 
until the vehicle leaves Earth’s atmos- 


phere. Then steam and vaporized steel 
maintain the thrust. After transit speed 
is reached, and the propulsion system 
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shut off, power is provided by solar bat- 
teries plating the wing and body surfaces. 

Inside the rocket, living quarters are 
situated in the rim of a pressurized wheel- 
like cabin which revolves to provide arti- 
ficial gravity. Radio and radar antennae 
revolve with it. Tubular hydroponic 
“gardens” on either side of the rim grow 
algae to produce oxygen and high pro 
tein food. 

The Atomic Pulse Rocket could trans- 
port payload to the Moon at $6.74 per Ib., 
less than one quarter the prevailing air 


freight charges over equivalent distance 
A similar project is past the pilot- 
study stage in the Defense Department. 


ARAMA, now providing the inertial 
guidance system for the ATLAS ICBM 
and engaged in advanced research and 
development, is in the vanguard of the 
race to outer space. For this effort, 
ARMA needs scientists and engineers 
experienced in astronautics. AAAG4. 
Garden City, New York. A Division of 


American Bosch Arma Corporation. 


AMERICAN BOSCH ARMA CORPORATION 











pumps in these systems and collects 
data on level, pressure, flow rate, total 
flow, temperature and weight measure- 
ments, At the correct times, it remotely 
starts and stops propellant transfer 
pumps. Pumps shut down automat: 
cally during malfunctions or overpres- 
sure conditions. As well as performing 
preflight checkout functions, flight con- 
trol preflight checker inserts the se- 
lected program of trajectory commands 
and verifies correct operation of the 
programer. Its five basic preflight tests 
include: 

¢ Airborne hydraulic system fill and 
bleed tests. 

¢ Static gain measurement. 

e Phasing test. 

© Linearity test. 

¢ Checkout of displacement and rate 
gvros. 

¢ Dynamic response threshold test 

e Frequency response measurement. 

» Structural feedback check. 
e Flight control rate limit 
ment 

¢ Flight control system programer test. 
e Comparison of missile output signals 
with known voltage references 


mcasur©re- 


Storage Facilities 

Propellant supplies, high 
gas, conditioned air for avionics cooling, 
hydraulic power and several forms of 
clectric power must be stored or gener- 
ated within a reasonable distance of the 
launcher. Test stands at Martin-Denver 
have 25,000 gal. vacuum-jacketed, stain- 
less steel liquid oxygen tanks about 150 
ft. from the firing positions. Liquid 
oxygen can be stored in this tank for 
long periods of time without losing 
more than 140 gal. per day. Two 500 
gpm. Carter supply pumps near the 
storage tank are used for the main tank 
fill 

A variable speed pump capable of 
flow rates between zero and 250 gpm 
is used for fine tank fill, cool-down of 
the ground transfer system and replace- 
ment of liquid oxvgen vaporized during 
i hold. Main fill lines go directly from 
storage tank to the erector. Liquid oxy- 
gen topping lines go from the variable 
specd pump to the missile tanks via 
the umbilical towers so that precision 
topping operation can continue ifter 
the erector has been lowered 

\ dump line to carry off excess liquid 
oxygen in the missile mav either return 
it to the storage tank or dump it at a 
evapor ite 


pressure 


nearby holding pond to 
RP-] narrow-cut kerosene fuel is stored 
in two 20,000-gal. tanks near the block- 
house. Centrifugal transfer pump can 
move fuel at 600 gpm. As fuel evapo- 
ration is too slow to require continuous 
precision topping of missile tanks, all 
fucl fill lines are routed via the erectors 
Centrifugal pump at the pad can be 
used to return fuel to the storage tanks 
if a launching is scrubbed. It could also 
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Not a worry 





in the world... 


THIS IS 7 ONE 
NAP-IN CONTAPT THAT 
NON'T PULL OUT! 


.. the Deutsch snap-in contact, of course- 
guaranteed to withstand 25 pounds 
pull. In Deutsch DS miniature 
connectors, each pin and socket is locked 
in place by an exclusive, patented 
spring mechanism. 

WHAT'S MORE... Deutsch-designed 
tools whip the problem of fast, reliable 
crimping (hand or automatic)—insertion 
and removal. 


And...just glance at these specs: 
Deutsch-designed crimp, stronger than the wire 
itself (AN #18 wire and smaller) 


) shell sizes, with alternate clocking and 
insert arrangements 


exclusive Deutsch ball-lock coupling 
superior interfacial seal 
silicone inserts; no shrinkage, bonding 
or reversion 
temperature range —67° to in excess of 300°F 
seal before electrical contact 


nterchangeable with existing Deutsch DM (MS) 
miniatures and hermetics 


neet all applicable requirements of MIL-C-26482 


So why worry? For details on completely 
reliable snap-in type connectors, contact 
your local Deutsch representative 
or write for data file H-11. 


The Deutsch Company 
ELECTRONIC COMPONENTS DIVISION 
Municipal Airport « Banning, California 
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Liquid Hydrogen Storage Sphere Installed 


Liquid hydrogen storage sphere is installed at the new Torrance, Calif., plant being built by 
Linde Co., division of Union Carbide Corp. Plant will provide up to 3,300,000 Ib. of 


liquid hydrogen annually for National Aeronautics and Space Administration. 


Sphere will 


hold up to 26,000 Ib. for transfer to truck and railway tank cars. 


be dumped and burned 
holding pond 

Five 
vide helium and nitrogen 
sure to the 
of ground support equipment 
if the bottles contain nitrog 
contain helium. All are located bi 
gas generator building. Each will wi 
stand an internal pressure of 
and the helium compressor a1 
gen vaporizer will pressurize them 
that level. Pressure is 
lower values before distribution to the 
erector, umbilical tower and ground 
support equipment units. Missile elec- 
tronic equipment is continuously served 
by a 75-ton air conditioning unit in the 
test stand or erector. Without this, 
failure rate of the electronic compon- 
ents during the long test operation 
would be much higher. Checkout 
equipment is very nearly identical at 
Martin-Denver test site and at Atlantic 
Missile Range, Cape Canaveral 

Titan was designed from the outset 
to be roadable and air transportable 


vessels are uscd 
at higl 


some 


storage 


missile and 


stepped down to 
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| ich 
signed known as 

built to Martin specification 

American Aviation. When traveling b 
vad, the transtainer is designed for 


pecds } e sh 


moved on a 


stage 


traiictr 


Vests hav 


best towing 


up to 60 mph 

mph. to be the 

wing vehicle is a 24 ton ‘ 
litan and its transtainers were ce 
to fit within the 
i Douglas C-133 
Martin bills Titan as the 
originally designed to be 
able. Transtainers for the two stages are 
similar except for the different 
ind slightly different mi 
sile mounts designed to meet different 
erection requirements. Forward 
stage one 1s supported in transtainer bi 
1 ring assembly, while the aft end rest 
on solid supports 
bly rests upon a pair of shock mounted 
roller supports on the transtainer, Thi 
arrangement isolates the stage from 
torsional deflections of the transtaine: 
on the road and allows length varia- 
tions in the stage 


internal dimensions of 


AW Nov 2 p 19 
nrst iC BNI 


llr transport 


guit 
wheel bases 


} 


end o 


Forward ring assem 


The second stage rides in ring assem- 
blies at each end so that the stage can 
be rotated upon the transtainer for 
maintenance checks of guidance, flight 
control system, etc. Wheels of the 
transtainers are mounted upon aircraft 
type shock struts which can be length 
ened or shortened by a hvdraulic system 
for loading into a C-133 or to allow 
clearance of low underpasses when sur 
face transportation is used. A desiccant 
container in cach transtainer is linked 
to the missile tanks to reduce the hu 
midity of circulated air, eliminating the 
danger of corrosion by water con- 
densed out of the air 

litan erector used at Cape Canaveral 
ind Martin test stands in Denver is a 
rigid frame of structural steel mounted 
allow the 
to a horizontal or vertical posi 


on pivots at the base to 
erector 

on 

Erection process consists of bringing 
the tr the first 
inside the where sup 


port cables are 


instaincr stage 


carrving 
lowered erector 
connected to the stage 


Transtainer tie-downs are then released 
struts are shortened and the 
transtainer is pulled out 
More slings and cables are 
to the stage to hold it 


raised to the 


the shock 
from bencath 
the stage 
then attached 

steady as the crector i 
vertical position. One cable is run from 
the missile hoist at the top of the 
crector and attached to the forward end 
of the stage to keep it from slipping aft 
in the When the erector and 
missile been lifted vertical. 
ill supports except the vertical one are 
removed and the 
the A-frame 


} 


' 
ie fhorst 


crector 
stage have 
is lowered onto 


o 
Stag 


thrust mounts bv the mis 


Erector Lowered 
When hold-down clamp 


| 


immobilized 


it the thrust 
mount ha stage om the 


vertical support is removed and the en 


tor is lowered again t pick up 
wo. [ranstainer for stage two } 
nt the erector ind the 

is similar to that for stag 


£ 
pt that the stage 1s 


ction 


lowered 
nterstage tructure on top 
ne rather than onto th 

thrust mount 

tor raised to the vertical 

tackl 

vhich a motor-driven cabk 
moving drum whose axle is 

to the tw 


hvydrauli 


CTC 
irrangement in 
ystem lifts 
ittached 
crector actuator arms. An 
system snubs the fall 
balance 


| } 
OUR ‘tile 


yuxiliar 
of the erector as it passes the 
point. Leg locks hold the 
idly in the vertical position 

Chere are seven work platforms in 
the actuator which can be folded down 
by hydraulic actuators when the erector 
is in the vertical position. ‘The number 
of work platferms will be reduced to 
five in the operational silo launcher 
Che erector has a personnel clevator, a 
water deluge system for fire protection 


erector frig 
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The nation’s first fully-operational portable 
digital telemetering (PCM) systems are in 
the air now in high-performance jet aircraft 
providing accuracies, versatility, and depend- 
ability never before known in automatic test 
data gathering. 

In use today in the first integrated weapons 
system demonstrations ever to be performed 
using combined analog and digital tech- 
niques, these new adjustment-free Epsco sys- 
tems time-division multiplex multi-channel 
analog and digital input signals, convert these 
measurements into a binary code for mag- 


IN 
THE 
AiR 


netic tape storage, and simultaneously trans- 
mit digitally over a telemeter link. 


Related compatible Epsco ground receiving 
stations also in operation now prepare pri- 
mary tape recordings of the telemetered PCM 
data and re-record edited data in exact com- 
puter format. In addition, semi-automatic 
editing and “quick-look” real-time visual 
monitoring of the test data is provided in 
both digital and analog forms. These systems 
are completely compatible with the recently 
established IRIG PCM Telemetry Standards. 


For complete technical and application data write today to — 
Epsco, Incorporated, Systems Division, Cambridge 39, Mass. 




















Miorse engineers look to space 
from a 


Sky is never the limit with the research and development 
staff working with the broad facilities at Morse 


Morse has grown up with the automotive industry. Its 
specialists have worked with designers and engineers in 


developing and perfecting the products of their imagination 


For more than 60 years, Morse has specialized in the science 


of kinematics. Perhaps its best known products are basi 


World’s largest manufacturer of precision 


down-to-earth viewpoint! 


chain drives, gear reducers, couplings, and clutches in more 
major fields than you could count on the fingers of both hands 


Morse engineers, supported by Borg-Warner’s ultra-modern 
research laboratory, can now offer a better way of giving 
your ideas a boost, and provide down-to-earth solutions to 
your problems in the race for space. Consult: Morse Chain 
Company, Dept.37-10a Borg-Warner Industry, Ithaca, N.Y 
In Canada: Morse Chain of Canada, Ltd., Simcoe, Ontario 


parts 


A BORG-WARNER INDUSTRY 





and a few of the missile supply lines. 
Some supply and instrumentation lines 
must remain connected to the missile 
until the moment of liftoff. 

Since the erector is lowered during the 
firing, an umbilical tower is left stand- 
ing beside the erected missile. Services 
routed through the umbilical tower in- 
clude pressurized nitrogen, hydraulic 
fluid, liquid oxygen for final topping, 
pressurized helium, conditioned air for 
the electronic gear, instrumentation 
leads, and electrical control lines. 

For static firing tests, umbilicals can 
be remotely disconnected and the three 
line supporting booms from the tower 
can be swung away from the missile 
just as in an actual launching. Prema- 
ture disconnect of an umbilical may 
impose an automatic hold or even shut 
down propulsion right up to the mo- 
ment of liftoff. This has happened in 
test firings at Cape Canaveral. Erectors 
and used in the research and 
development program were built by 
Kaiser Steel to Martin specifications. 


towers 


Ground Test Emphasis 


Like other experienced airplane mak- 
building mis Martin has 
found a far greater emphasis on ground 
testing to necessary than was the 
1SC raft. This is partly because 
#f the absence of a pilot, and partly be- 
cause of the one-shot nature of a missile 
flight test. Time for data collection is 
very brief and considerable engineering 
is needed to extract all the learning 
to be had from a flight. Martin em 
plovs 750 persons in systems test alone. 
Martin en 


missile flight vield: 


crs now iles, 


be 


Im aire 


now estimate that one 
more data than air- 
iccustomed to get 
aircraft flight test- 


gincer 


craft engincers 
out of 100 hr 
ing 

Every part and component of a Titan 
is repeatedly tested before the missile 
is launched. Parts and components are 
tested individually, as subsystems, and 
finally they are tested repeatedly as the 
moves toward completion. <A, 
tvpical example is the Aecrojet-Gencral 
propulsion system. The many parts in 
an LRS7 booster or LR91 sustainer en- 
gine are quality control tested individ- 
ually by subcontractors and by Acrojet, 
assembled into an engine and function- 
ally tested as a svstem. It is then sub- 
jected to proof firings on the Aerojet 
test stands at Sacramento and Air Force 
acceptance test firings. Then it is 
shipped to Denver, installed in a missile 
ind proof fired again by Martin 
Martin sets the two stages up side 
side on a test stand and runs the 
missile through the complete sequence 
of a flight. Standard test consists of a 
30° sex one firing, stage separa- 
tion, stage two firing, 30 sec. 
of vernier solo and warhead separation. 
The missile then is sent to Cape Can- 


ire 


of 


missile 


by 


stage 


30 sec 
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averal and subjected to a Flight R 


ness Firing before the 
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Components are apt to accun 
quantity of operating time in f 
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series of tests, esp 


faults discovered demand rerun 
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ing 


Martin engineers a1 


the possibility that pres¢ 


practices result in sending m 
the Cape which are war-weat 
thev ever reach the launching | 


date, 


they see no advantage in cl 


the test policy 


These static tests include t 


Stage two pre-ignition with | 
flow fed by pressurized heliu 
one pre-ignition sequence us 


propellant 
quence, 
and 
and 


re 


chambers 
tests 
compliance 
commands 
power 
control 
pact predictor are all 


Martin ope 
ince tests f 
out in Martin 


ason, 
rockets 
but the igniter signal is 


In the stage 
explosive bolts 
signals 
measured. For the 
solid propellant 

not fired in the stat 


s¢ Pp i 
are 


detonation ire 


ITC 
check 
gimbaled du 
measure gimbaling 
with flight 
Functioning of 


ctuat 


iT¢ 
to 
cont 
supph CTVOS 


programer, guidance 


checked 


Dx 


since 


Static hirings at nver al 


USAI 
im 


rations 
the 
non-nring 


virft 


facility and propulsion systems are ac- 
cepted after tests at Sacramento. The 
vertical test facility is run jointly by 
Martin’s manufacturing and engineer- 
ing departments and 1s the last point 
at which the department has contact 
with the missile unless it is fed back 
into the modification line because of 
new ideas extracted from the develop- 
ment test program. 


Vertical Testing 

Vertical tests are mainly of an elec- 
trical nature, though some pressure 
tests are run at less than operating 
levels. In general, these tests can be 
said to include everything short of pro- 
pellant loading. Ground support equip- 
ment is similar to that at the Cape, but 
the missile is erected by crane. Engi- 
neering tests as well as routine produc- 
tion testing are carried out in this 
phase. Engineering tests sometimes in- 
clude simulation of liquid oxygen with 
liquid nitrogen, loading of surfaces with 
lead shot to simulate acceleration loads 
or use of hydraulic rams to simulate 
torsion and bending moments en- 
countered in flight. 

Engineering side of vertical test now 
is working with the first set of opera- 
tional ground support units which will 
later be sent to Vandenberg AFB. Mar- 
tin credits extensive and thorough test- 
ing for Titan’s progress from blueprint 
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10 DAY DELIVERY on Tough/Specials 


if we don't stock it we'll make it!” 


CERTIFIED AIRCRAFT QUALITY 
Always ready to meet space-age changes 
affect tomorrow's industrial and military 


materials to exacting specifications 


eeeeeeeee 


: ENGINEERS eee Fasteners for elevated 


: erature service. 


WRITE ¢ WIRE « PHONE 


MERCURY AIR PARTS CO. 
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9310-W. JEFFERSON BLVD. 
UPten 0-5923 


Years of Dependability 


TWX-CVR CY4138 
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changes that 
hardware prod- 
ucts. Manufactured from high tensile and high temperature 
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CULVER CITY, CALIF. 





NAS 509 DRILLED JAM NUT 


NAS 55S Key Type Lock Red End 
(For NAS 509 Drilled Jam Nut) 
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DOWELS and PIN LOCKS 
AN 122676 thru AN 122775 
AN 150201 thru AN 156300 
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Oval & Flat Fillister Screws 
Drilled & Undrilled 
AN 115401 thru AN 117080 
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AN 125951 thru AN 170600 
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This is the twenty-eighth of a series of advertisements dealing 


XXVIl with basic facts about alloy steels. Though much of the in- 
formation is elementary, we believe it will be of interest to 


many in this field, including men of broad experience who 
may find it useful to review fundamentals from time to time. 


Cold-Finishing of Alloy Steel Bars: 


Turning and Polishing 





Continuing our discussion of the 
cold-finishing of alloy steel bars, we 
take up the subject of turning and 
polishing. A later discussion will 
cover grinding and polishing. Both 
require removal of surface metal. In 
both the turning and grinding oper- 
ations, adequate allowances provide 
for the removal of decarburization 
and surface defects which sometimes 
occur in alloy bars 

As previously stated, theoutstand- 
ing advantage of cold-drawn bars 
over hot-rolled bars is the bright, 
smocth finish. However, the quality 
of the cold-drawn finish varies with 
the size and amount of draft (reduc- 
tion of cross-sectional area) applied 
in cold-drawing. For example, by 
using a Me-in. draft, a %4-in. round 
would have a better cold-drawn 
finish than a 3-in. round. 

When a superior mirror-like finish 
with additional accuracy is required 
on surfaces that are not machined 
(such as on shafting or machine 
parts), two processes other than 
cold-drawing are suggested: turn- 
ing and polishing, and grinding and 
polishing. The first of these will be 
discussed here. 

Turning and Polishing. This 
method of cold-finishing is generally 
associated with centerless bar- 


turners,accommodatingroundsfrom , 


114-in. to 6-in. diam, inclusive. The 
process is the reverse of conven- 
tional lathe-turning, which is nor- 
mally used for larger sizes. The 
centerless turning equipment uses 
two cutter heads which contain 


from one to four ¢ utting tools. The 
system provides for both rough and 
finish cuts. The bar, which is sta- 
tionary, is fed horizontally into the 
rotary cutter heads by means of a 
mechanical or hydraulic feeding 
mechanism. Most bar-turners are 
equipped with a series of polishing 
rolls that also rotate around the bar 
as it feeds from the rotary cutter 
heads. This, combined with subse- 
quent burnishing action from the 
straightening rolls, imparts a high 
degree of polished finish to the 
product. A polished surface on a 
turned bar can also be produced by 
a number of passes through the 
straightening rolls. 

This process is applicable to nor- 
malized, annealed, or heat-treated 
carbon and alloy bars. It does not 
materially affect the mechanical 
properties. For this reason, the end 
product can be machined unsym- 
metrically, with little or no ten- 
dency to warp. 

Bethlehem metallurgists will 
gladly work out any problem in the 
cold-finishing of alloy steel bars. 
Always feel free to ask for their 
services. 

When you are in need of steels 
remember, too, that Bethlehem 
manufactures the entire range of 
AISI standard alloy grades, as well 
as special analysis steels and all 
carbon grades. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


Export Distribytor 
Bethlehem Stee! Export Corporation 


BETHLEHEM STEEL 





Bomarc B Missile Shipped by Van 


Bocing Bomarc IM-99B interceptor missiles will be transported to missile sites 
truck vans; the Bomarc A currently is being delivered by air transport. Truck tie-d 
handling fixtures are manufactured by Air Logistics Corp., Pasadena, Calif. Systen 
shipping B models two to a van; both missiles are partially dismantled 


to first flight in 40 months. It is certain 
that until the advent of the ballisti 
nissile, no industry has ever undertaken 
i test program of such size, scope ind 
ntensity. Most tests of Titan parts 
issemblic ind components are con 
lucted in Martin's general purpose 
laboratory. This is actually a group of 
eparate laboratories specializing in 
lectronics, hydraulics. Cnvironment, in 
trumentation, and manufactunng re 
earch and development. More testing 
f components and subsystems is con 
lucted by the company’s propulsion 
laborators \ spec ial cight-story-high 
hvdrostatic test laboratory subjects mis- 
vile tanks to internal pressure to test 
their structural integrity and clean in 
ternal surfaces 


Data Collection 


lirst test of the complete missile is 
carried out in the 160-ft.-high vertical 
test fixture. Data acquisition systems of 
this and all other test installations are 
is similar as possible. ‘Chis arrangement 
increases the utility of test results and 
saves time by cutting the amount of 
coordination required. Several thousand 
recording channels are available at the 
various test installations. Methods of 
data collection used include photo- 
graphic techniques, magnetic tape, 
punch cards and automatic tabulation 
Data is usually reduced for a prelimi 
nary study and then more completely 
analyzed by computer. 

There are nine cells in the vertical 
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test fixture, cach cquippe 
complete missi 
static wind loads, thrust 
icrodynamic heating 
vity shift due to propel 
hanges in structural freque 
propellant burnoff and var 
tions. Some cells are 
iainst cxternal radio 
testing of lectronic and 
equipment and their compat 
ground support equipinent 
Static test firings vield app 
225 major measurements 
test data. After a static f 
look data is available within 
experienced test engineers in tl 
house usually know what hap 
fore the roadblocks are rem 
test area condition lights ar 


Atlas Systems Checked 
By Stereoscopic X-Ray 
Three-dimensional X-ray 
Atlas intercontinental ballist 
components are used to det 
flaws which escape detection 
ventional X-ray techniques. Tl 
scopic studies, developed 
(Astronautics) reliability engin 
quire that two films be taken at 


different angles. When viewed t! 


an X-rav viewer, modified t 


the stereo effect, the film rev 
flaws. Convair says that the 
mensional studies are particu 
fective in checking encapsulate 


“Styles change fast, so 


we move fast, 
via Delta Air Freight!” 


Florida Fashions Co. (Orlando, Florida) 
keeps abreast of style changes by supply- 
ing its faraway outlets on a 24-hour basis 
and avoids overstocking. 

“Even the sudden exit of the sack 
dress didn’t catch us overstocked,” re- 
ports M. C. Albrecht, Vice President 
Operations, “we use Delta Air Freight 
five days a week to meet the demand for 
new styles, so we don't have to risk 
carrying large inventories. We have ex- 
panded our marketing area, too, com- 
peting in places accessible to us only by 
Delta Air Freight.” 


Profit from Delta’s 
BIG PLUS 





Delta operates all-cargo flights and 
in addition carries freight on every 
passenger flight, including Jets. All- 
cargo flights serve Atlanta * Chicago 
* Cincinnati * Charlotte + Dallas + 
Houston * Miami « New York « New 
Orleans * Orlando + Philadelphia + 
Tampa * Memphis 





GENERAL OFFICES: ATLANTA AIRPORT, ATLANTA, Ga. 
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WING SKIN for Hawk missile is fitted over assembled components in jig (left) prior to going to bonding furnace. 
Jig is kept in cold room until oven is ready to receive it 


out at 40F because bonding agent sags and becomes sticky at higher ambients. 


Assembly is carried 


Small blocks at left in left photo are honeycomb test specimens which undergo processing at same time as wing, then are destructively 


tested to check effectiveness of processing. 


At right, wings are cleaned and excess bonding agent is trimmed prior to painting 


Scheduling Is Key to amen Hawk Wing 


shares subcontracts on wing 
Nortronics Di 
both feed the prime 


Manufacturing 


current 


scheduling kev Temco s 


Dallas, Tex.—Precise 
notes the fabrication of bonded struc ind clevons with 
tures typified in production of wing Northrop Corp.; 
ind elevons for the surface-to-air Ray ontractor, Raytheon 
theon Hawk guided missile handled Co., Waltham, Mass 
here under subcontract by Temco Air Hawk subcontracts run 
craft Corp. The bonding process i summer 
quires that schedules be maintained on At 
parts flow if the adhesive lemco 
attain optimum effectiveness 


Temco’s 
through nex 
current prod luction == rate 
turns out 
The entire 


material is to cycle 1 complet 


Hawk 


of wings in 22 hr 





i\ 


BONDING OVEN receives a complete Hawk assembly whose components are kept in 
place during process by tight-fitting polyethylene plastic bag. Metal shroud around each 


wing maintains even rate of heating and cooling in oven during two-hour cycle. Oven 


operation is automatic, programed by a “profile” card determining length of treatment 
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wing contains only three rivets, and 
omprises a formed .05] 7075-T6 skin 
two sheetmetal ribs, tw 
ind machined fittings 


l'emco initialls 


13-1 
honevcomb cores 
All parts are aluminum 
purchased the Hexcel 
re id ma hined ind re 


pro | to do its 


honevcomb il. 
ently wa ip 
own machining 


Parts Cleaned 


ire prefitted in a jig, which 
take ipproximately 30 Dhese 
parts are all kept together as a unit 
throughout the remainder of the 
duction cvyck Parts are leaned in 
ilkaline solution 
sulphuric 

dichromate 


All parts 
Hin 
pro- 
aluminum rinsed, 
then 
sodium 
dried 
Parts 
done fiom a 
room” where 
prevent foreign substances from being 
deposited on parts. The fittings and 
are covered with Shell Oil Co. No 
idhesive 
foot), 


room 


etched in acid and 


rinsed again and 
issembly jig is 
“hospital 


taken to 


loading in the 
refrigerated 
special care i 


core 
422 pliable sheet ro type 
(which costs some $2 per square 
the 40-deg conten in the 
maintaining tautness 


Solid Surfaces 


Solid” surfaces are painted with 
Shell 2030-85 adhesive. Adhesives un 
dergo laboratory testing every 96 hr. to 
check that their properties are main- 
tained 

Adhesives arc 
tor at 251 
temperatures 
hours 
process 


stored in a 
ind can be exposed to am 


refrigera 


bient only for approxi 


mately six 
Bonding 


entails putting fort 
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HAWK WING COMPONENTS include: 1—formed .051-in. aluminum skin; 2—boom fitting; 


3—trailing edge fitting; 4—machined honeycomb core sections; 5—main fitting; 6—nos« 
fitting; 7—sheet metal ribs; 8—inboard aft fitting. Only three rivets are used in bonded 
unit. All parts are prefitted in a jig, which takes approximately 30 min. 


wings at a time in the automatic ovens. vacuum pressure of 12 Ib./sq 
Here the wings undergo a two hour _ is covered by a special hood to « 
cycle, with a flow period of one hour hot air flow over the wing and 
soaking’’ to bring parts up to required even temperature over its entir 
bonding temperature, bearing in mind obviating effects of turbulenc: 
that the different gages of material rm lemco modified the oven t 
quire varying times to come to required _ pressure gages, which attach t 
heat the containers in which the fi 
Bake oven starts at approximately are placed. A pressure drop 
100F and is brought up to 350F in not — tected immediately and the wing 
less than 60 min salvaged without compromi 
Following the bake period, there is a other wings 
20-min. cool-down period. Following bonding cycle, th 
The wing is inserted into the bake are placed in a special fixtur 
oven encased in a polyethylene bag, simulates flight stresses under 
from which air is pumped to provide bending loads 


HAWK WING is placed in test fixture after assombly has been completed. The wing is 


, 


then subjected to simulated in-flight bending loads to check effectiveness of compone 
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Consigtgntly Perfect 
| PITCH 


‘GEARS 


for Commercial ond 
Precision Applications 


ific” ter electronic 
t, contre! com- 


equipmen 
ponents, umall teois, 
moters, and UNCOMPRO- 
MISING SPECS. 

Exacting tolerances held 
- « . fom commercial 
grade te ultra precision. 


Generated in wide range 
of steels, non-ferrous 
metals, and non-metallic 


materials. 
Capacity range: 12 te 200 
é.p., and maximum 0.0. 
of 7%". 


Make AVON Your “Gear Department” 


Avon is completely tooled to follow your specifica- 


tions precisely, and to produce the very best precision 


or 


commercial grade Fine Pitch gears for your specific 


needs. Al Avon you can get one gear or a nfillion 


of 


ALL types, ALL classes, from ALL materials 
Avon has @ modern complement of the finest inspec- 


tion equipment procurabie truly a setup tuned to 
the exacting tempo of the “Space Age Your gear 
formula is followed with the utmost care. Result: Ac- 
curate assembly of your most critical units! 


Avon's fifty years aggregate gear engineering experi- 


ence guarantees an end product exactly as specified 
We will be giad to work with you on any development 
project requiring Fine Pitch gearing for either com- 
mercial or precision applications. You can depend on 


AVON 


Send drawings or descriptions for free estimates. 


PRODUCTION + EXPERIMENTAL + CONSULTING 


GEAR AND 
age A Vv ©] N ENGINEERING CO 


2007 Rice St., Melrose Park (Chicoge Suburb), il. 








MICRO-MINIATURE 


‘DELTA” 


WAVEGUIDE 
SWITCH 


A complete 

family of switches 
available in 

over 40 models 


EXTREMELY COMPACT 
& RUGGED 


WEIGHT 1.2 oz. to 4 Ibs. 


HIGH SPEED OPERATION 
(.006 sec.) 


“FAIL-SAFE” 


FROM “L” TO “Q” BAND 
(2.6 to 50.0 KMC) 


AC or DC OPERATION 
REMOTELY CONTROLLED 


to switch a single 
waveguide input to i 


either of two outputs. 


WRITE FOR COMPLETE TECHNICAL INFORMATION 


DON LAN vl S electronics, inc 


1101 otympic bivd., santa monica, cailit 
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GPL research is now studying for the U.S. Air Force, 
the feasibility of harnessing the most efficient 


G I. research gyro known to science —the nucleus of the 
Pp atom. Development of such a gyro—tremendously 
accurate, perfectly balanced, friction and 
Nuclear Gyros maintenance free—wil!l revolutionize space 


reference, navigation and guidance techniques. 


The nuclear gyro is just one of many programs 
now underway at GPL research. Others include: 


Soft landings on the moon « Passive position 

fix taking « Maser amplifiers » Pulsed radar seekers 
« Electrically scanning radar antennas * Space 
velocity measuring systems «‘‘Multi-Mode” 
airborne systems « Obstacle and terrain 

clearance radar+ Advanced digital and data 
handling techniques 


These, plus continuing research in radar, 
computer and data handling theory, reflect a 
part of the breadth of GPL’s enlightened 
investment in the future 


Write for further information 


GPL Av 4 v airborne navigators 
radar) i ¢c é data handling systems 
ntra-red/ closed circuit TV. 








ENGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resume to Personnel Director. 


GPL owision 
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/ GENERAL PRECISION wc. 


PLEASANTVILLE, NEW YORK 
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Thermoplastic Recording’s Uses Studied 


By Barry Miller 


New York—High-density airborne re- 
corders, comparable in size and weight 
to magnetic systems, may evolve from 
work on thermoplastic recording now 
being conducted by General Electric 
Co. : 

Che capability of high storage den- 
sity combined with film reusability 
makes the new recording technique 
(AW Jan. 4, p. 24) important for satel- 
lite and space vehicles where weight 
and space is at a premium, according 
to George Haller, vice president and 
general manager of General Electric's 
Defense Electronics Division 

High storage density could increase 
memory capacity of an airborne com- 
puter or shrink existing memory sizes. 


Instantaneous Monitoring 


Instantaneous monitoring, another 
possible feature of thermoplastic re 
cording, should give the <a in 
idvantage in acrial reconnaissance, Hal- 
ler says. An interpreter could observe 
recorded images immediately after they 
ire taken and order retakes where 
necessa©ry 

Large, high intensity radar displays 
which could be projected in color 
ire another possible application. Hal- 
ler says the technique has a host of 
military applications in radar and in- 
frared detection, clectronic counter- 
measures, missile guidance and com- 
munications 

A developmental model of a ther- 


TWO-HOUR TV show recorded on spool 
of thermoplastic tape is held by Dr. William 
FE. Glenn of GE behind magnetic tape nec- 
essary to record the same program. 
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PROJECTOR of thermoplastic record 


of two conjugate slit systems which 


1g (B) differs from normal projector (A) by inclusion 


would ordinarily prevent light from reaching the screen. 


Diffraction grating on the thermoplastic film, however, diffracts light through the slits and 


projection lens images it on the screen 


moplastic recorder and an 0} 
tem for viewing black and whit 
recorded on thermoplastic 
unveiled here last week b 
Electric. 

Mecanwhile, 
manufacturer of magnetic 
ing devices, reported it has be 
ing thermoplastic recording 
new recording techniques fi 
vears 

Thermoplastic recording 
the processing speed and mucl 
versatility of magnetic recordi 
the storage capacity of phot 
and betters cither of these t« 
in some respects, according 
Suits, Ampex vice president 
rector of research. 

The new technique can cr 
times more information in 
space than is possible with 
recording and can make a pet 
record in a few milliseconds 
lution is comparable to that of 
graphic film. 


Ampex Corp., 


tor 
| 
tap 


Color Readings 


In comparing thermoplastic 
with photography, General | 
pointed out that both techniqu 
mit reading of black and wi 
color information and_ both 
high-storage density capabilit: 
black and white svstem wa 
strated, but a coler system is 
the firm said 

Furthermore, in contrast t 
graphic film, the new recording 


| 


has these features: thermoplastic film 
can be electrically processed almost in- 
stantaneously, thus eliminating chemi- 
cal baths, and the recording can be 
monitored simultaneously; the film can 
be erased by heating and reused again, 
a cycle that can be repeated thousands 
of times; and easier electronic reading 
is possible. 


Potential Advantages 


Thermoplastic recording has these po- 
tential advantages over magnetic re- 
cording: 

e Higher storage density, by a factor 
of 100 to 1. Several dozen megabits 
might be stored on a single square inch 
of thermoplastic material. 

e Higher maximum recordable _fre- 
quency by a factor of 10 to 1. A 50-mce. 
writing rate is conceivable. 

¢ Picture projection as well as electronic 
reading. 

General Electric declined to identify 
any of the thermoplastic materials— 
plastics with low melting points—which 
it is using, but did say that a number 
are suitable. 

Information is written by an clectron 
beam on a three-laver medium con- 
sisting of a thermoplastic film, less than 
4 mil thick, deposited over a transpar- 
ent conducting film which covers the 
base, an ordinary plastic tape in the 
General Electric demonstration. Thick- 
ness of the entire three-layer film is 
several mils, a figure which the com- 
pany hopes to reduce further. The ther- 
moplastic material could be adhered to 
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Available ie stock! 
NEW, INEXPENSIVE, 
LIGHTWEIGHT ORDNANCE 
CRYOGENIC COUPLINGS 
from FUTURECRAFT 


Now you can replace obsolete cryogenic 
couplings with these new screw type units 
from Futurecraft—and connect flex lines, 
tubing or pipe quickly, easily and safely 
fluid-tight. 
These couplings—service proven on Ord- 
nance projects—are pressure rated at 150 
psi operating, 300 psi proof and 450 psi 
minimum burst. Only low torque is re- 
quired for a safe, tight seal. These Future- 
craft couplings are available from stock 
in sizes from 1” to 4” in “2” increments, 
LOX cleaned and packaged. Installation 
tools are available. 
Write for complete details 
DISTRIBUTION 
CORPORATION 
1717 N. Chico Ave. So. Ei Monte, California 
Representatives in principal cities 
TWX: ELM CAL 9678U + CUmberiand 3-2113 





WILLS HERMETIC 


SASEALS 


Exclusive pressurized rings... 
a re eel 
Sone — 
pressures up to 8.4. 
and temperatures over 1000" F. 
any joint, any shape, any size. 


Heavy Duty Re-Usable GASEALS Assure 
Safer, More Efficient Static Joint Seals for 


MISSILES @ AVIATION @ HYDRAULIC & 
PNEUMATIC SYSTEMS m DIESEL POWER 
MINING @ OIL DRILLING & REFINING 


.--Wherever high pressures and temperatures 
fight ordinary sealing methods. 


Write or coll today for GHS Gaseal Bulletin No. 160WH 


GENERAL HERMETIC SEALING core 


VAlley Stream 5-6363 


GASEALS @ HERMETIC SEALING SERVICES @ MEGPOTS 
TOGGLE SWITCHES @ ELECTRONIC SUB-SYSTEMS 
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System Checks F-105B Avionics 


Electronic checkout equipment, 


designed for the 


Republic F-105B aircraft, 


provides 


remote control checks of the aircraft's avionic gear including communication, navigation 


and IFF systems. 


The remote unit can be located as many as two miles from the flight line 
and still perform a programed series of checks on one or more aircraft. 


Activation of a 


remote control unit in the plane’s cockpit initiates the checkout program. Pilot or 


mechanic is notified of the status of his aircraft equipment by means of verbal or tone 


signals. 
provide checks on other aircraft 
or metal for plate or 

In the recording process, film is driven 
off a 
fine electron beam which is 
by the information to b« 
Charges 


subsequently passes 


storage reel and passed under a 


' 
modulate 


rok 
) 
i¢ 


( 
h 
“ 


irc deposited on the film i 
over RI prea 
if immediate developing of informa 
tion 1s desired 

Heat melts the thermopl 
while the higher melting point 
Electrostatic for 
patterns on the film 
and the ground plane deform the th 
moplastic during this temporary liquid 
stat After the film passes the cle 


trodes, it 


remains solid 


tween the charg 


| 
‘ 


hardens and pre 
deformations in its surface 


Depth and Spacing 
Amplitude 


plied signal determine the depth and 
pacing, respectively, between defor 
tion The complete proc chargi 
f the film, its passage from the 


the liquid e, the def 
trostatic for 


and frequency of the 


f the film bi 


The 3,500 Ib. unit has a self-contained power source and can be adapted to 


the hardening or “freezing” of the de 
the film as the heat dif 
fuses into the base after passage beyond 
the clectrodes—consumes less than 10 


millisecond 


rormations into 


By developing the film immediately 
ifter the pattern 1s 
the recorder gives the 


charge deposited 


interpreter a 
chance te 


An optical 


order so an interpreter can sce 
t 


monitor recording operation 


tem can be designed into 


a it has been recorded almost immedi 


itely and take corrective teps wher 
n t it’ 

(he developmental recorder is con 
tained within a continuously 
chamber, for higher 


ind better speed It 


pumped 
vacuum writing 
density operation 
hould not be degraded by critical en 
s, to which it might be sub 


cted in airborne 


ronment 
application Power 
consumption of the developmental 
is sizable but General Electric 
this will be reduced considerably in 

inal, packaged production model 
lhermoplastic film is erased by heat 
, it above its melting point, thereby 


ising its conductivity and discharg- 
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Two machines can do twice the work of one. Sometimes. With most ana- 
log recorders you can only record 24 minutes of 100 kc data on a 14-inch 
reel of 1-mil tape. The new Ampex FR-600 will record 48 minutes. Same 
data. Same reel. The reason: greater bandwidth at a given speed. 125 ke at 
30 ips for instance. The benefits of this are worth considering. Most data 
runs these days average out at 30 minutes or more. With conventional 
equipment this means you need a stand-by recorder to pick up where the 


first leaves off. Or a dual transport set-up. Or a special machine with 19-inch 


This instrumentation recorder 





reels. All 


time. The FR 


given ba 
You get 
special 

patible v 
versatilk 


AMPEX | 


eal 


2] 
3 
& 





ve. Sometimes just for a few extra minutes of recording 
0 eliminates all this by doubling the recording time for any 
It literally does the work of two conventional machines. 
ra-wide bandwidth of 250 kc at 60 ips to boot. Nice for 
And every FR-600 tape is machine-to-machine com- 

fting a tool. Good reasons why the FR-600 is the most 


you can use. A word from you will bring the full story. 


4 PRODUCTS CO., 934 Charter St., Redwood City, Calif. 


can do the work of two 


a 0 C(<téi‘(‘“ ed OO) 





New Concept! >= 
In Power Conversion For Jet Aircraft 


MAIN ENGINE STARTING 


PO ngs 


ELECTRICAL POWERWIN A Sit 


3s 


THE AIRESEARCH in-flight “dead weight”) for con- the three conditions listed above. 


stant speed trim. Other features: Extremely 
CONSTANT SPEED 2. Provides full electrical power light weight...low oil heat rejec- 
DRIVE STARTER on ground without operating main tion... self-contained, self-cooling 
engines by using a source of com- lubricating system... high tempera- 
is a combined generator, constant pressed air. ture operation...constant speed 
speed generator drive and pneu- 3. Provides full electrical power in output pad available for additional 
matic starter which will provide flight with a minimum use of bleed accessories... up to 120 KVA, 
turbine-powered aircraft with main air for speed correction. Full elec- A high degree of dependability 
engine starting and full electrical trical power can be maintained on has been achieved by using a tur- 
power both on the ground and in a nonoperating engine by cross- bine, gear train and control system 
flight. bleeding air from operating engine. similar to that employed in pro- 
Advantages are: 4. The unit can be made self duction air turbine starters and air 
1. Combines in one lightweight unit contained on the ground or in the turbine motors built by AiResearch 
pneumatic starting and electrical air by installing an AiResearch gas which have accumulated thousands 
power. Utilizes starter turbine turbine into the aircraft. This closed of hours of successful operation. 
(which is normally considered as system within the aircraft fulfills Your inquiries are invited. 


CORPOR SE (voi 


AiResearch Manufacturing Divisions 


Los Angeles 45. California « Phoenix. Arizona 
Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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ing it. Surface tension then smooths 
the film out 

\ reading or projection system for 
thermoplastic recording differs from a 
standard projection system in that the 
former has a conjugate slit system. 
Normally, without the slit system, a 
light source is imaged by a condensing 
lens through a transparency onto a pro- 
jection lens which in turn images it on 
the screen The thermoplastic pro- 
jector, however, consists of a slit system, 
which alternately passes and blocks 
light, a condensing lens, the thermo- 
plastic film, another slit system, a pro- 
jection lens and the screen 

The slit systems are conjugates so 
that in the absence of the proper film 
deformations light passing through the 
first slit system is focused on opaque 
bars of the second system, which ef- 
fectively prevents light from reaching 
the screen 


Diffraction Grating 


When the deformations on the film 
are in the form of a diffraction grating, 
the grating scatters light through the 
slits in the second slit system and is 
brought to a focus on the screen by the 
projection lens in a position correspond- 
ing to the position of the grating 

Projection systems for color and black 
ind white differ in that the slit system 
of the latter is coarser. 

An electron gun for laying down the 
necessary diffraction pattern for color 
recording has been developed at Gen 
eral Electric 

otal accelerating potential for the 


fad {) | 
gun is 10 ke 


Beam Split 


The electron beam 1s split into sev 


ims whose amplitude and separa 
ion are vaned by potentials on modu 
\ diffraction grating 
for each picture is then formed by this 


lator clectrodes 


split beam 

According to Dr. William E. Glenn, 
who is credited with the thermoplastic 
recording development, two such beams 
superimposed, one with fixed and th 
ther a variable spacing, but both with 
led itv, can form the grat 
for fixed and vanabl 

| primar 
Ampex has an extensive program to 
if expanding band 


widths and storage density and boosting 


expl 7 methods 


times of magnetic tape, as well 
investigate clectron beam, cle 

ical polarization, and photography 
recording and microstorage, according 
to Dr. Skipwith Athey, an advisors 
engineer, writing in a special company 
report issued last fall 

Electron beam techniques appear to 
be promising for high-frequency record 
ing, Athey noted. In one method men 
tioned by him, distortions formed in a 
thin plastic by an electron beam can 
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Goodyear Cures 


Bank of ultraviolet lights is used by 


fiber reinforced plastic skins for Box 


layup is cured by the lights prior to 


be detected opti ily inan 
wavs 

One of these rests on tl 
of a distorts | plastic to affect t 


of polarization of p lanized 
ently than would a non-distort 


Bombarding Surface 


Electron beam record 


n magn 
plane f 
i small 

Cur 
i] magnetiza 
rdjacent ar 
the reverse direct 
enetization Ih 
cted bi | irada\ 
MAICTOSCO] 
ecording pt 
cx nt verv high f 


chnique because it lend 
electron beam techniques an 
ippear to have any practi 

limit, Athey contended ( 
with magnetic materials, fert 
ippear to permit high packing 
but also make direct voltage 


almost impossible 


B-52 Radome Coverings 


odyear Aircraft Corp. to provide void-free, glass 


jet bomber radomes. Glass cloth and resin 


bly with honeycomb structure. 


Radio-Telephone Link 
May Be Expanded 


Washington—Expansion of public 
r-ground radio-telephone service for 
irline passengers and general aviation 
to provide coverage along the “golden 
triangle” through new ground stations 
t Newark, Washington and Pittsburgh, 
ll be authorized by the Federal Com- 
unications Commission barring strong 
idustry objections. 
By early summer it should be possible 
passengers aboard aircraft equipped 
ith 40-lb. two-way radio-telephone sets 
id flving along the major air routes of 
the golden triangle to pick up a tele- 
ione handset aboard the airplane anc 
lace or receive a call to or from almost 
ny spot on the earth in less than one 
inute (AW Jan. 27, 1958, p 90) 
Ihe service, which has been in trial 
in the Chicago and Detroit areas 
r approximately two vears, has proven 
«tremely popular with business air- 
ift operators and with Northwest Au 
nes passengers flying in several tele- 
hone-equipped aircraft. 
lhe Canadian Bell Telephone Co. 


reportedly is considering establishing 
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Republic 
~ High-Performance Titanium 
or the X-Id 








In a number of highly stressed components subject to extreme high and low 
temperature fluctuations, high-performance titanium in the X-15 Research 


Vehicle will help take man higher and faster than he has ever been before. 


Republic Steel—a leading supplier of titanium, and the nation’s largest 
producer of stainless and alloy steels—is supplying North American Aviation 


with Type 110A titanium for internal structures on the X-15 project. 


Let us help you utilize high-performance metals to increase strength, 
resist heat, or trim weight. Write Republic Steel, Dept. AW -8591, 
1441 Republic Building, Cleveland 1, Ohio. 


Please indicate if you would like a titanium metallurgist to call. 


REPUBLIC STEEL AueStGuxx 














FIRST POWERED PLIGHT of the North American X-15 came on Sep- 
tember 21, 1959, over Edwards AFB. Carrying a full load of fuel 
(note frost from liquid oxygen at top and bottom of fuselage), the X-15 
flew under power for 3.5 minutes at speeds in excess of Mach 2. 


REPUBLIC’S NEW HIGH 
STRENGTH POWDER, TYPE HS6460 


is ideal for sinterings of highly stressed com- 
ponents. Provides minimum tensile strength of 
60,000 psi at 6.4 density as sintered . . . 100,000 
psi ofter heat trectment. Maximum of .004% 
shrinkage from die size at 6.4 density. Available in 
quantities up to and including 12 tons or multiples. 
Can be used with existing operating equipment. 


REPUBLIC STAINLESS STEEL is used in leading edges 

of the Convair 880's vertical fin and horizontal 

stabilizer where anti-icing is accomplished through REPUBLIC VACUUM-MELTED ALLOYS heot treated to tensile strength 
electrical heating of the metal. Use of Republic levels of 270,000 to 300,000 psi are produced in fifteen 
ENDURO” Stainless Stee! increases strength and thousand-pound heats for missiles such as the Minuteman. 
heot-resistonce, permits thinner, lighter gages. Vecuum orc process minimizes segregation and center 
Types 301 and 302 are reodily formed into porosity. Nonmetallic inclusions are reduced in number and 
desired shapes by cold forming, drawing, and size. Transverse ductility at high strength levels is also greatly 
bending operations, improved. 


lade to eet the Challenpe of Ceceleuiition 





How satellites can dive us 


emergency telephone 


Beyond their immediate military 
necessity, our present rocket and 
missile programs promise many 
vital peacetime benefits to us all... 

Well past the drawing board stage ar« 
plans to use satellites as a low-cost emer- 
gency stand-by system to relay telephone 
calls around the world. 


low cost 


U 


Your call would be beamed to a satellite, 
then bounced back to a receiving station 
on Earth. Cost is estimated at a fraction 
of what must be spent to install and 
maintain cables or radio relay towers 

While satellite telephone service is still 
in the future, Thor—the rocket that can 
put it into being—is thoroughly proved 
Built by Douglas, maker of the DC-8 jet- 
liners, Thor has been successful in more 
than 90% of its shots. It is key booster 
in the “Discoverer” firings and launched 
the first nose cone recovered at ICBM 
range 

Thor is another product of the imagi- 
nation and experience gained by Douglas 
in 20 years of missile development. 


Y=) eatalers 


/ 


| 
, i 
Launched by the Douglas-built Ther 
IRBM, satellites like this would relay 
telephone messages anywhere in the 
worid without costly cables or towers. 


an 
en 


MISSILE ANDO SPACE SYSTEMS 
MILITARY AIRCRAFT + OC-8 JETLINERS 
TRANSPORT AIRCRAFT « AIRCOMS 
GROUND SUPPORT EQUIPMENT 





air-ground radio-telephone service along 
portions or all of the major Canadian 
airways. General Telephone and Elec- 
tronics Corp. also is said to be consid- 
cring an application to I'CC for author- 
ization to operate such a service along 
the West Coast of the U.S. 

American Telephone & ‘Telegraph 
Co., which operates the stations at Chi- 
cago and Detroit, says it hopes to have 
stations in Newark, Washington and 
Pittsburgh in operation by spring. 

At least three companies are expected 
to offer the airborne ultra-high-fre- 
quency (UHF) radio-telephone set re- 
quired for airline and general aviation 
aircraft-AC Spark Plug Division of 
General Motors, Bendix Radio and 
Motorola. AC Spark Plug supplied 
most of the airborne equipment used in 
the Chicago-Detroit evaluation tests. 

The FCC turned down AT&T's re- 
quest for a new frequency allocation of 
two megacyeles authorized exclusively 
for public air-ground radio telephone 
service. AT&T had asked for allocation 
of 454-455 me. and 459-460 me 

Instead, the FCC proposed that the 
ur-ground service operate im the 
#54.4-455.0 me. and 459.4-460.0 m« 
bands, sharing them with the public 
mobile radio-telephone to which they 
already are allocated. FCC acknowl- 
edged the possibility of interference be 
tween the two services operating in the 
same band. The agency said, however, 
that it believed that specific frequency 
issignments for each type of service 
could be arranged by the common cart 
ricr to minimize interference 

The FCC indicated that the decision 
to deny the request for separate air 
ground radio-telephone frequency allo 
cation was based on reservations as to 
how widely the service would be used 
Ihe agency pointed out that the r 
duced flying time of jet aircraft and the 
lower-cost landline facilities availabh 
it airports indicated that the service 
would not find heavy use by airline 
passengers 

The AT&T request to the Federal 
Communications Commission was sup 
ported by petitions filed by Aeronauti 
cal Radio, Inc., (Arinc), in behalf of 
the airlines, AC Spark Plug and Mo 
torola. The request also received sup- 
port from the National Business Ai 
craft Assn. and the National Assn. of 
State Aviation Officials. 


CBS Electronics, Philco 
Sign Cross-Licensing Pact 


CBS Electronics and Philco Corp 
have entered into a_ cross-licensing 
agreement under which each firm al 
lows the other to make, use and sell 
transistors and diodes it manufactures 
CBS has ordered machinery to equip 
two production lines for manufacture of 
Philco precision-ctched transistors. 
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NOW! Automatically Control and Test 
Complex Electro-Mechanical Systems 


If you’re having trouble testing complex electro-mechanical systems, it will pay 
you to investigate DIT-MCO’s 250F2M Electro-Mechanical Systems Analyzer. It 
is specially designed to control and test integrated devices and their associated 
wiring by simulating controlling assemblies and monitoring their action. 
Each of the Analyzer’s 200 test positions can perform up to 36 independent 
switching functions. Its capacity to control complex systems, therefore, is almost 
unlimited. In each test position the 250F2M will: 
1. Actuate all necessary resistive devices and provide termination-to-ter- 
mination tests of each circuit for continuity and discontinuity. 
2. Simulate conditions which allow it to operate and test each resistive 
device in the circuit under test. 
3. Provide for visual measurement of resistive values and time delay con- 
stants where desired 
4. Provide switching capabilities which enable monitoring of circuit con- 
ditions with external detecting devices. 
These capabilities make it possible to achieve extremely high standards with 
complex relay chassis and similar systems, thus eliminating borderline errors 
which can lead to malfunction under operating conditions. 
The 250F2M uses DIT-MCO’s exclusive Matrix Chart to put complete circuit in- 
formation right in front of the operator's eyes. The machine is easy to operate, 
easy to interpret, easy to adapt to any test. Write today for full details. 


ELECTRONICS DIVISION 
Box 01-11 911 Broadway 
Kansas City 5, Missouri 


tn A wg Los Angeles area + In the New York City area 
- ORegon 8-6106 Ph. MUrray Hill 2-5044 
Pp OSberne 5.1123 


Home Office Kansas City 
Ph. HArrison 1-001) 





SESS IGAT IONS: 


Continuity Test 5. Timer (Standard) 
A. Test Voltage 28 V.D.C A. 60 minute range, 0.2 second scale division 
B. Continuity Current 1 ampere B. Accuracy..0.1 sec. per operation at 60 cycles 
C. Continuity Resistance Timer (Optional) 
adjustable from 0.3 ohms to 10 ohms A. 60 minute range, 0.01 second scale division 
. Continuity-Discontinuity Test B. Accuracy 0.002% per operation +1 division 
A. Test Voltage 28 V.D.C. . Power Requirements 
B. Continuity Current 1 ampere A. 100 to 125 V.A.C. 55 to 65 cycles (stand- 
C. Continuity Resistance.0.3 ohms to 10 ohms ard timer) 
rs) eg Resistance B. 100 to 125 V.A.C. 50 to 400 cycles (op- 
2.5 megohms reject, 3 megohms accept tionai timer) 
. Short Test } — Energization 
A. Test Voltage : 28 V.D.C . 28 D.C. and 110 VAC., 60 cycles are 
B. Test Current 0.03 ma (max) provided for external energization of re- 
C. Short Resistance Ra lays or other resistive devices, isolated 
ao - megohms reject, a megohms accept from test voltage. 
» Gnmmecer - Other voitages may be supplied by external 
> penee wssereeceeeeO tO 200 megohms power supplies and switched as external 
ccuracy smeseese + 3% energization or other test purposes. 














All-new concept in Classified Area Protection 


Guard posts nean fixed overhead: guards 
can't be everywhere at once. 


New Honeywell system makes possible sight, 
sound and movement surveillance of an entire 


facility from one central location! 


Greater protection for far less money 


Here is a completely new concept in protective systems— 
a system that will not only pay for itself within a year by 
eliminating costly guard posts, but go right on adding to 
your profits for years. 

For example, for every 24-hour guard post that you 
eliminate through this Honeywell system, you can save 
up to $25,000. In larger areas, where more costs are elim- 
inated, savings increase proportionately. 

With this new Honeywell system, a central security 
guard at his console can check instantly the security of 
any building or area—even remote gates 20 miles or more 
distant. It protects your property against intrusion by all 
three means of detection: 1. Physical—the actual breaking 
in through doors or windows. 2. Audio—detection of 
sound or noise created by the intruder. 3. Motion 
tion of movement of anyone that may have concealed 
themselves within the plant 


detec- 


Complete protection requires 
checks and balances 


Teamed with your security force, a Honeywell automatic 
alarm system can detect any form of illegal entry, loitering, 
vandalism or sabotage. In many cases, a number of guard 
posts can be eliminated permanently. However, a security 
system would hardly be realistic without personnel to 
execute the program—and the Honeywell system is de- 
signed to complement manpower, thus permitting a greater 
- 
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Honeywell's protective system cuts overhead; 
blankets every square foot every moment! 


degree of security without increasing your security force 

Key to the Honeywell system is the central control 
panel. All of the various sensing devices report here and all 
communications are centered here under, one man’s con- 
Intrusion, no matter how detected, is 
Detection of fire 


stant supervision 
signaled and its location indicated here 
is reported here and various critical alarm functions of the 
building can be monitored here—including complete sur- 
veillance of temperature, refrigeration, lights, boilers, flows. 


Honeywell service assures maximum savings 
Honeywell service adds to your savings—because it in- 
cludes far more than ready acceas to one of our 112 branch 
offices. It includes field engineering help in planning your 
system, in addition to a service guarantee and a really 
dependable maintenance contract 


For a free survey of your facilities, call your nearest 
Honey well office, or write: Minneapolis-Honey well, Depart- 
ment AW-1-13, Minneapolis 8, Minnesota 


SUIT THE SYSTEM TO YOUR NEEDS 


mi 


CENTRAL PANEL 
locates intrusion 
or fre 


@\@e 
AUTOMATIC FIRE 


and smoke detec 
tion and location. 


VITRONIC EYE 
detects motion 
in lighted areas. 


a { 
SONO- SENTRY 


sensor system de- 
tects motion. 


SONIC DETEC- 
TION hears noise 
of intrusion 


=. | F 
> ' 
i) 
ie 
MAGNETIC DOOR 


SWITCH signals 
intrusion. 


Honeywell 
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Preflight checkout set (above) conducts 
airborne communications and navigation 
Unit needs no physical connection with 
on radio signals. 
checkout unit 


arrow pointed at the aircraft. Airlines use 


check of 


a functional 
equipments im 2 
the aircraft, depending 


At right is the operator's panel of the preflight 
Operator's unit weighs 51 Ib. and has guidance 
a modified version. 


Remote Set Tests A3J Systems by Radio 


By William S. Reed 
Small, batterv-operated 


test set which 


portable, 


can make a functional 
checkout of an airplane’s communica- 
tion, navigation and identification 
equipment without the need ‘or direct 
uircraft or its avionic 
equipment has been developed by th 
echnical Products Division of Pack 
itd-Bell Electromecs Corp 

Although tailored specifically for the 
A3] Vigilante under contract to the 
Columbus Division of North American 
Aviation, the set can be used on vit 
tually every military aircraft. Modifhed 


versions are in use by commercial 


' 
connection to the 


now 


airlines 


Preflight Checkout 


Designed solely for preflight check- 
out, the test set is not intended to iso- 
late malfunctions within a particular 
piece of equipment but to provide a 
positive indication that thoroughly 
bench-checked electronic gear is operat 
ing in its working environment 

Direct connection between test set 
and aircraft is unnecessary because the 
test unit introduces its test signals by 
radio frequency transmission ~ Signals 
generated by the set are directional and 
short range (about 50 yd.) to minimize 
interference with other nearby aircraft 
or ground equipment 

Packard-Bell Senior Project Engineer 
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omplish the fo 


porta 
will CK if 
fl ght checks 

e UHF communication radi 

receiver can be cl 
ruard channel, 243.0 m« n 


et channel 


ter and 


’ 
other pr (Sood 
ipproximat iS OF recciver 


nd transmitter signal sirength 
tained 
e Tacan 
1S mace 
both the 
measuring portions of the eq 
Signals are transmitted to th 
set which a properly 
ADF needle to indicate first 9 
then 270 deg. DME portion 
equipment will be driven first 
zero mile position, then to the 
position. An audible tone is tran 
by the test set, which provides 
of the station identification 
tone in the pilot’s headset 

e Secure Identification 
and IFF equipment on L-band 
tested for proper operation on 
multiple combinations in Modes 
II] and Emergency. Test 
will receive an audible headset t 
the IFF SIF equipment is funct 
normally 

@ Electronic 
checked 


receiver-transmitter 
on a preselected freq 
uircraft bearing and 


Cause 


set op 


countermeasure 
can be functionally 
procedures involve unavailabk 


lor operation, the set is placed 


Feature (SII 


; 


50 ft. in front of the aircraft and about 
30 deg. off the centerline. Arrow on 
the test set panel is pointed in the 
direction of the aircraft. Test set oper- 
itor connects the UHF antenna and 
headset, by which test signals and voice 
communication aie established with an 
operator in the cockpit of the aircraft. 
After allowing 20 sec. for equipment 
warmup, a piedetermined sequence of 
checks is con jucted. Operator in the 
coc kpit can confirm or deny equipment 
operation with the test equipment op- 
erator through UHF voice channel ot 
by use of hand signals. 


Directional Signals 


Signals transmitted by the portable 
unit are directional to the extent that 
beam width is from 80 to 100 deg. and 
is slanted 15 deg. up from the hozi- 
zontal, Shielding the antenna in this 
manner precludes interference with 
other aircraft and also permits opera- 
tion on guard frequency without alert- 
ing rescue units. As a further precau- 
tion against cluttering up the distress 
frequency, the test set transmitter is 
tuned 10 ke. off the 243.0 me. fre- 
quency. 

Duration of operation of the nickel 
cadmium batteries which power the 
set is from 3 to 34 hr. without recharg- 
ing. Standard operating procedure 1s 
for the set to be plugged into a 110 
v.d.c. source when not in use so that 
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ROCKET CASES! 


Solar’s giant rocket 
cases are advancing 
the state of the art 


ADVANCED MISSILE Components require 
specialized design, development and 
manufacturing skills. 

Since 1927, Solar has been an indus- 
try leader in developing new materials 
and new fabricating techniques to 
increase strength, resist heat, reduce 
weight. Today Solar is using this back- 
ground of knowledge and experience 
to produce giant rocket cases — nearly 
30 feet in height—to exacting stand- 
ards of precision and strength. 

Heat treated in the largest con- 
trolled atmosphere pit furnace in the 
world, the cases are an important 
example of Solar’s active leadership in 


the field. Twenty-five heat treating fur- 


| 


naces—ranging from 18 inches to 9 feet 


ane 
\, 


by 30 feet—are performing difficult 


7 
— 


brazing, annealing, normalizing, tem- 


pering, aging, hardening and other 


| 


functions for America’s leading missile 


and space programs. 


I 


These advanced facilities—plus a 


‘ 


‘ 


in| Ae 


team of specialists experienced in the 


7 
& 


many phases of missile design and 


development —are important reasons 


Gil 
AN 


why you should consider Solar first 


» 
> 


when faced with a difficult design or 
fabrication problem. For details write 
to Dept. G-176, Solar Aircraft Co., 
San Diego 12, California. 





SOLAR 


AIRCRAFT COMPANY 











ENGINEERS WANTED! Challenging projects, un- 
limited opportunities with Solar. Write today! 





the battery power supply is recharged. 
Batteries are non-spillable and sealed. 
Weight, complete with batteries and 
mounted in a valise-type carrying case, 
is 51 Ib. 

The test set will help eliminate mis- 
sion aborts and possibly dangerous 
communication and navigation equip- 
ment failures, Griggs declares. A 
final check of both the ADF and DME 
pertions of the Tacan gear can be re- 
assuring to the pilot of a high-perform- 
ance aircraft prior to takeoff on an IFR 
flight. Similarly, knowledge that the 
UHF equipment is operating properly 
will eliminate confusion as to whether 
failure to establish communication with 
another aircraft or facility lies with 
one’s own gear or some other respond 
ing equipment. 

Packard-Bell started development of 
the test set in November, 1958, and 
now has three units in cperation. These, 
along with five more on order from 
North American (AW Jan. 11, p. 107) 
are scheduled to go aboard ship when 
the A3] starts carrier qualification 

Presently there are 25 of another type 
of Packard-Bell test sets in operation 
with the airlines, designed to provide 
a functional check of the aircraft's 
radar transponder beacon. Packard-Bell 
has set up a production line for bea- 
con checkout sets 

\ recent Federal Aviation Agency 
order requires that beacons be checked 
prior to every flight 


= FILTER CENTER ‘0 
P Air Force formally accepted the first 
diversity Sage radar, AN 


located in Thomasville, Alla., 
vear's end 





frequency 
FPS 35 
at the 


P Defense clectronics grows—Sale of 
military electronic systems, up approxi- 
mately 17% in 1959 over the previous 
vear, will grow another 15% in 1960, 
iccording to estimates by Commerce 
Department Business and Defense Serv- 
ices Administration. This, coupled with 
inticipated growth in components, in- 
dustrial and consumer electronics, is 
expected to bring industry output to 
$!0 billion in 1960. BDSA estimates. 
State of New York produced 31% 
of the nation’s output of military 
electronic equipment in 1959, with 
California in second place with 16%, 
according to an analvsis by the Com- 
merce Department Business and De- 
fense Service Administration. Penn- 
svivania is third with nearly 8%, Massa- 
chusetts is fourth with nearly 5%, fol- 
lowed by Marvland with about 44% 
of the nation’s total. Breakdown accord- 
ing to cities shows metropolitan New 
York in first place with 15% and Los 
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Angeles second with nearly 14 
lowed by Philadelphia, Boston 
more and Chicago. 


© Signed on the Dotted Line—Major 
contract awards recently announ by 
avionics manufacturers include 

@ Sperry Gyroscope Co. will lop 
daylight indicators and transistorized 
power supply for APN-59 radar der 
$343,000 research and develo) nt 
contract awarded by the Air Materiel 
Command's Acronautical Systems Cen- 
ter. Indicators will present long-per- 
sistence images 1,000 times brighter 
than those of previous indicators f 
radar, Sperry says 

@ Kearfott Co., Inc., 
unspecified quantity of precisi 
and accelerometers to General |! 
Co., Ordnance Dept. of Defen 
tronics Division, for the Polar 
gram under a $1,593,505 follow 


will sup) 


contract. 

® Erco Division of ACF Industn 
will produce five electronic flight 
tactics simulators for the Nava 
ing Device Center, Port Washi 
N. Y., a $2,732,000 
Ihree simulators are slated 
P2V-5 and two for the P2\ 

of the Lockheed Neptune patr 

¢ General Electric Co.’s Heavy M 
Electronics Department will 
lightweight, air search radar AN 
45 for installation aboard 
under a $3,600,000 contract f 
Navy 

@ Oliver-Shepherd Industries, Inc., 
le vy, N J. will design and manufact 
digital and 
tape recorders under a $215 
Airborne Instrument 


under 


SPS 


; 


inalog airborne 


tract from 
oratory, Inc 
@ International Telephone & Telegraph 
Corp.’s Federal Division will 

uirborne Tacan set ARN-53 
sociated preflight checkout 

for F-106 jet interceptor un 

tracts exceeding $1.5 milli 


Hughes Aircraft Co 


NEW AVIONIC 
PRODUCTS 





Test Equipment 


e Signal generator, Model FA-51 


local and remote controls, ha 


set dialable frequencies in 1 


108 to 136 mc. Generator is crystal 
controlled with 0.0025% stability over 
ambient range from —10 to 60C. For 
51 ohm load, nominal power output is 
115 milliwatts. Telectro Industries, 
Corp., Long Island City, N. Y. 


Signal generator; Model SS 305, pro- 
vides tunable RF power for antenna 
pattern ranges and covers range from 50 
to 2,000 me. calibrated to an accuracy 
of + 2%. Suitable for remote tuning, 


control and band switching at distances 
beyond a mile, source provides RF 
output of 80 milliwatts across 50 ohms. 
Price is $3,850 f.0.b. Atlanta, Ga. Sci- 
entific-Atlanta, Inc., 2162 Piedmont 
Road, N.E., Atlanta 9. 


Components & Devices 


¢ Silicon transistor, Type C 112, al- 
loved junction PNP device, has guaran- 
teed maximum collector cutoff current 
of one nanoamp. at —12 v. 25C and 
than one microamp. at 125C. 
Beta spread is from 10 to 25 and maxi- 
mum voltage rating is —25 v. Crystal- 
onics, Inc., 249 Fifth Ave., Cambridge 
42, Mass. 


le SS 


e Paper capacitors, Types MF (flat) 
ind MR (round), available in capaci- 
ties from 50 micromicrofarads to 10 
microfarads for 75 to 1,000 v. ranges 
without derating from —55 to +100C. 
Capacity tolerances of +20% are 
standard, with tolerances down to 
available. MF line includes units 
from @ in. length, *% in. width and 3 
in. thickness and MR line includes 
units from @ in. length and 4 in. 
diameter. Capon, Inc., 61 Stanton St., 
New York 2, N. Y. 


0.5% 


e Switching diodes, 1N920-IN923 se- 
ries, can switch 4 amp. pulses in 0.3 
microsecond with peak power dissipa- 
tion of 800 mw. Designed for opera- 
tion up to 175C, the IN920 series 
passes 500 milliamp. with 1 v. maxi- 
mum drop in forward direction and 
permits a maximum leakage of 50 mi- 
croamp. at 150C. Sperry Semiconduc- 
tor Division, Sperry Rand Corp., So. 
Norwalk, Conn. 
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Functional diagram of Donner Linear Jerkmeter. This unique 
instrument operates as a subminiature servo-system of the 
force-balance type which is responsive to jerk along the sensi- 
tivity axis of the linear unit and about the sensitive axis of the 
angular unit. Basically, the system consists of a transistorized 
accelerometer with an integrator inserted into the servo-loop 
to generate a jerk signal. 


DISPLACEMENT 
PICKOFF 


ACCELERATION 2. 
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HOW TO MEASURE =>" 


dt 


New Donner precision Jerkmeters 
measure linear and angular 
jerk to +0.5% or better. 


If your measurement and control problem requires accurate 
measurement of jerk or the rate of change of acceleration, 
Donner Scientific’s new line of precision angular and linear 
jerkmeters can help. 

These new instruments are the only truly accurate device of this 
type ever made. They are designed to meet the most demanding 
applications. Both angular and linear jerkmeters provide an out- 
put voltage proportional to jerk which in turn can be used to 


RANGES 
Acceleration: 


KEY SPECIFICATIONS 
for Model 4405 
Linear Jerkmeter 


OUTPUT FULL SCALE 
Accelerometer: +7.5vdc 
Jerk: +75 vde 


RESOLUTION 
0.1% full scale or better 


LINEARITY 
0.1% full scale or better 


WANT MORE INFORMATION? The new Donner Jerkmeter 
is another product from a firm specializing in the manufac- 
ture of accurate fixed and general purpose analog systems 
designed to analyze, measure, and control inputs interlocking 
time, acceleration, jerk, velocity, and other dynamic inputs. 
Complete technical information can be obtained by calling 
your nearby Donner engineering sales representative or 
writing Dept, 05-1, 


+ 1 g full range to + 30 g full range 
Jerk: +0.5 g/sec full range to +20 g/sec full range 


B 1S 
Sep {SEC 


% 
7 


/ 
2 3 inn 
é 

Full size view 
of Donner 
Mode! 4405 
Linear 
Jerkmeter 


instigate compensatory control forces or other actions. An accel- 
eration analog output voltage is also available 

Typically, a jerkmeter installed in a jet aircraft wfl provide an 
instantaneous Output proportional to the rate of change of g's 
This signal can be used to predict impending disaster conditions. 
Other applications include use wherever constant acceleration 
is required. Here, the Donner jerkmeter provides a “velocity- 
damping” term. The jerkmeter also provides a third order term 
for stabilizing displacement devices. It can also be used as an 
inertial indicator of first motion. 


HYSTERESIS 
Less than 0.1% 


POWER 
-+- 15 v de at 10 ma and —15v de at 10 ma 


SIZE 
3” long, 1¥2” wide, 1%%” high 


WEIGHT 
7.5 ounces 


DONNER 


CONCORD, 


SCIENTIFIC 
COMPANY 


CALIFORNIA 
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Industry Profits Show Marked Decline 


Washington—Profit margins in the 
aviation industry dropped this past 
vear to the lowest levels since the days 
of wholesale contract cancellations just 
after World War Il 

This trend, under way since 1955, 
showed radical declines this year even 
while were showing modest in- 
creases, figures compiled by the Securi- 
tics and Exchange Commission show. 
The SEC computes them quarterly on 
in annual for the current and 
comparative quarters 
© Based on sales, profit margins after 
taxes in the industry declined from 
2.4% in the third quarter of 1958 to 
1.3% in the third quarter of 1959 
The decline was steady through last 
year, the accompanying chart shows 
@ Based on net worth, a controversial 
area between the industry and the Re- 
negotiation Board, profit margins 
dropped below the average for general 
manufacturing. Aerospace Industries 
Assn. officials believe that is the first 
time aviation companies have dropped 
below genera! manufacturing since the 
carly postwar period Ihe Board has 
used profit on net worth to contend 
that industry profits are too high in 
somec Cases. 


sales 


basis 


Comparative Trend 


The comparative trend, 
detail in the chart, was 
e All manufacturing—9%, third quarter 
1958; 9.6% third quarter 1959 
@ Aviation industry 12.4% third 
quarter 1958; 6.8% third quarter 1959 

The aviation group was lower than 
il] but four of the 32 categories and 
subcategories listed by the SEC. The 
lower ones were the primary iron and 
steel, metals and metalworking indus- 
tries, which probably were showing 
cffects of the steel strike at that time. 
All figures are after taxes. 

Comparing the two third quarters, 
sales for the industry were increasing 
5%. Using the second quarter of 1959 
for comparison, the increase in the 
third quarter was 1 % 

The figures showed the following 
trends 
e Air industry sales—$3,016 million for 
the third quarter of 1953; $3,139 mil- 
lion for the second quarter of 1959, 
and $3,167 million for the third quarter 
1959. 

e All manufacturing sales $76,191 
million third quarter 1958; $88,369 
million second quarter 1959; $83,136 
million third quarter 1959; per cent 


shown in 
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DOWNWARD trend in aviation profit 
change third quarter 1958 
quarter 1959, 9% 
third quarter, 1959, 6% dect 
¢ Aviation profits after taxes 
lion third quarter 1958; 
second quarter 1959; $41 milli 
quarter 1959; per cent chang 
quarter 1958 to third quarte: 
42% decrease; second to third 
1959, 24% decrease. 

e All manufacturiag after taxes 
million third quarter 1958; $4,5 
lion second quarter 1959; $3,82 
lion third quarter 1959; per cent « 
third quarter 1958 to third 
1959, 15% increase; second t 
quarter 1959, 21% decrease. Th 
strike appears to have been a 
factor in the second to third 
1959 declines here, especiall 
effect on the automotive industr 


Incrcas¢ 


$54 


Recsons for Change 


To some extent the increasing net 
worth of the aviation industry as com- 
panies retained earnings for use in the 
business helped to bring about the drop 
in profit margins on net worth. But 
primarily it has been the cut in profits 
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margins is shown in chart based on SEC figures. 
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resulting from changing technologies 
ind tougher competition and con- 
tracting policies. 


Profit Margins 


Che record of profit margins on net 
worth for the aviation industry since 
1955 (SEC figures for full years): 

Air All 
Industry Manufacturing 
21.4% 12.2% 
20.3% 12.6% 

17 & 9.8% 
13.3% 10.7% 


1955 
1956 
1957 
1958 


One AIA official said that the drop 
in profits will add to the problems com- 
panies will meet in raising capital. The 
concurrent darkening outlook to be ex- 
pected for public funding as profits fall 
leaves the companies in the position of 
having to use their short-term bank 
credit for working capital and financing 
new facilities out of retained earnings. 
Whether the latter are growing enough 
proportionately to sales and in the face 
of future demand is a point of industry 
concern. 

The AIA man, pointing to the criti- 
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Jou can hear the future tick 


in the last silent seconds 


of a Rocketdyne countdown 





OUR... THREE... TWO...ONE... a moment of silence. Then a 
4 


giant speaks—and a bolt of man-made lightning flashes. 

Nearly every hour of every day, Rocketdyne technicians 
near that dramatic moment as they test and tune the space 
engines of today. 

The best-equipped test facilities for high thrust rocket en- 
gines in the nation are at their command. Rocketdyne’s finely 
instrumented test structures are located in California’s Santa 
Susana Mountains; Neosho, Missouri, and McGregor, Texas. 

Rocketdyne engines have powered most of the military and 
scientific projects conducted by the Air Force, Army, and 
NASA. Now huge boosters of one and a half million pounds 
of thrust are emerging from the technical heritage of Atlas, 
Thor, Jupiter, and Redstone. 

And even while today’s countdowns go on, plans for tomor- 
row’s assault on s; ure being made. At Rocketdyne, 
engineers and scientists are investigating such advanced 
forms of propulsion as ion engines, nuclear engines, plasma 
jets, and magnetohydrodynamic engines. Meanwhile other 
groups are at work on high-energy liquid and solid propel- 
lants, and dramati: devices for both liquid and solid 
propulsion systems 

Rocketdyne, a 12 pioneer in rocket technology, was 
first with power for A: ca’s long-range ballistic missiles — 


first with power for Outer Space. 


MEGABOOM ant solid propellant rocket 
motor prod it Rocketdyne’s McGregor, 
Texas, so facility —delivers 100,000 
pounds of t osts test sled to 1,200 mph. 


rip " FOR OUTER 


ROCKETDYNE 12 


A DIVISION OF NORTH AMERICAN AVIATION, 


ri; Me 





A man who’s out to make a name for himself and his 
cempany — makes it a habit to read his businesspaper regularly 
and thoroughly. You know there’s no surer way to keep abreast 
of what goes on in your trade or industry. No richer source of 
useful, usable ideas for getting ahead in your job, or in your field 
—than the advertising and editorial pages of... your businesspaper. 


Where there’s business action, there’s a 
businesspaper . .. Where there’s Aviation business, there’s 


Aviation Week 
and Space Technology 


One of a series of advertisements prepared by the ASSOCIATED BUSINESS PUBLICATIONS 
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PRICE TRENDS for stocks on the New York 


Stock Exchange show general softening in 
the market for aviation securities, compared 
with other industries. The composite figure 
includes manufacturing, transportation, utili- 
ties, trade finance and service groups and 
mining. Prices are for the last quarter of 
1959. The SEC index computes prices on 
the basis of 1939 = 100. 


cisms of the complaints of General Ac 
counting Office of industry pricing, of 
small business representatives that the 
industry is taking business away from 
small companies, and of the military 
that costs are too high, summed up 


“Anyone who thinks the defense busi 
ness is a great rock candy m« 
better take another look.” 

With profits at their present level, 
the question of renegotiation might 
well become academic for the three 
year period for which the act ex 
tended last year. The industry still 1 
concerned, however, over refunds that 
are being disputed now or which might 
in the future be demanded f rior 


vcars 


Collins Radio Profits 
Send Stock Soaring 
Cedar Rapids, lowa—Sharp 


in first-quarter Fiscal 1960 
profits for Collins Radio Co 
company’s stock soaring less thar 
weeks after it was admitted t 
on the New York Stock Exchang 

For the three-month perioc 
Oct. 31, Collins earned $2.0 n 
sales of $42 million, equivalent t 
per share of the common st 
standing 

By comparison, the compan 
$1.95 per share for all of Fisca 
ending July 31, on profit of $3.7 
lion, highest in its history, with 
$117.8 million. 

Collins, a Wall Street fa 
everal years ago until it 
tumbled in 1957 and 1958, aj 
have again captured the investor 
Company stock which had sold f 
than $10 across the counter at one time 
during 1958, and which tra for 


untain 


at $55 per share on Dec. 8 on the New 
York Exchange. Following the custom- 
ary pattern, it dropped to about $48 
shortly afterward only to rebound to 
around $70 as first-quarter earnings 
were announced. 

At the $70 price, Collins was selling 
for around 16 times its earnings, based 
on first-quarter profits. 

This is a modest figure, compared 
with some of the electronic favorites, 
such as Litton and Texas Instruments, 
which currently sell for about 40 times 
carnings. 

Collins backlog, including contracts 
under negotiation, is about $210 mil- 
lion, roughly the same figure as the July 
31 backlog. 

Company's growing sales reflect the 
increasing military need for communica- 
tion systems for command and control 
of strategic, air defense and_ tactical 
weapons, a trend which appears likely 
to continue. However, the company 
also has a sizable market in industrial 
communications equipment and avi- 
onics equipment for airline and busi 
ness aircraft. 

Improved profit picture reportedly re- 
sults in part from fact that the company 
is able to use increasing amounts of off- 
the-shelf hardware and existing develop- 
ments for its production contracts. De- 
centralization, put into effect in 1959 
also appears to be a contributing factor 
Each division is semi-autonomous and 
operates financially as if it were a sepa- 
rate company. 

This has reduced costs and improved 
management control, the company re- 


the situation by saying: around $30 in early October, opened _ ports. 


er Ae 


One Ton at 2,500 Fps. 


Rocket Sled Propels 


Rocket sled developed for high-speed runs to test components and complete missile guidance systems under simulated launch stresses 
is tested at Holloman AFB, N. M. North American Aviation’s Rocketdyne Division is prime contractor for the sled; North American's 
Los Angeles Division participated in design and manufacture of the vehicle. Sled is 43 ft. long and 40 im. high, and is powered by a 
Rocketdyne engine using liquid oxygen and alcohol and nitrogen-pressurized feed system. Burning capacity is 5,000 gpm. Thrust rating is 
variable—100,000 to 160,000 Ib.—and is achieved by presetting. Variable burning duration of 24 to 10 sec. also is achieved by presetting. 


Acceleration is up to 15g. The vehicle will propel one ton of payload to 2,500 fps. (1,700 mph.) on the seven-mile track. 
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TEXACO 


flies the Route 








of the Air Chiefs 


Chippewa and Seneca, Nanticoke and Tioga—these are 
some of the Air Chiefs, the Mohawk airliners that serve 
the Empire State on one of the best-equipped local 
service lines in the U.S.—and every Mohawk plane is 
100% Texaco lubricated. 

Mohawk has grown phenomenally since it began oper- 
ations in 1945 with two single engine, four passenger 
aircraft. Now operating a fleet of seven pressurized 
Convair Cosmopolitans, five pressurized Convair Metro- 
politan 440’s and eight modernized DC-3’s, Mohawk 
carries over half a million passengers a year, connects 
every major upstate New York market with New York 
City, through three major airports, New England and the 
Middle West. 

Mohawk prefers Texaco aircraft fuels and lubricants 
because they assure dependable equipment performance. 
And with the expert service provided by Texaco Lubri- 
cation Engineers, Mohawk has been able to set up effi- 
cient, cost-saving maintenance procedures. 
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Airlines from coast to coast have profited by teaming 
up with Texaco. In fact, during the past 24 years, more 
revenue plane miles have been flown by the scheduled 
domestic airlines on Texaco Aircraft Engine Oil than on 
all other brands combined. 

For more details, contact the nearest of the more than 
2,300 Texaco Distributing Plants, or write Texaco Inc., 
Aviation Sales Department, 135 East 42nd Street, New 
York 17, N.Y. 


TEXACO 


LUBRICANTS 
AND FUELS 


FOR PURE JET, TURBO-PROP AND PISTON-ENGINE AIRCRAFT 











Financial Briefs 


Northrop Corp. sales for the first 
quarter ended Oct. 31 were $55,920,- 
951 compared with $61,128,442 for first 
quarter sales in Fiscal 1959. Net in- 
come was $1,463,242, or 80 cents a 
share on 1,826,010 common shares out- 
standing, compared with $1,539,339 or 
92 cents a share on 1,678,737 common 
Shares for the first quarter of Fiscal 
1959. Increase in common shares was 
primarily the result of debenture conver- 
sions. Figures include those of Page 
Communications Engineers, Inc., ac- 
quired in April. Backlog was $275 mil- 
hon on Oct. 31; $168 million of this is 
covered by contracts and $107 million 
is being negotiated. 


Harnischfeger Corp. net income for 
the fiscal vear ended Oct. 31 was $2,- 
402,836, compared with $45,472 for 
the previous éscal year. Net sales for 
Fiscal 1959 totaled $83,225,152, in 
comparison with sales in the previous 
year of $68,952,712. 


Controlling stock interest in the Nor- 
walk Co., Inc., South Norwalk, Conn., 
has been acquired by Richard A. Steele 
and Associates. Steele has been clected 
president and operating head of the 
company which manufactures high 
pressure compressors used in handling 
and storage of helium for use in rockets 
and missiles, and other heavy duty com- 
pressors. Henry Torrance, past presi- 
dent of the company, was elected chair- 
man of the board of directors. All other 
officers have retained their respective 
offices 


Varian Associates reported a 67% 
increase in earnings and a 32% in- 
crease in volume for the vear 
ended Sept. 30, compared with 1958. 
Sales and earnings include operations 
of Bomac Laboratories, Inc., in which 
Varian has an 80% interest, for the 
entire period. Net income after taxes 
was $2.318,169 or 81 cents per share 
for 1959 on 3,125,650 shares outstand- 
ing. Net income in 1958 was $1,503,- 
727 or 48 cents per share on 3,103,698 
shares (after giving consideration to the 
shares issued in exchange for Bomac Lab- 
oratories, and a two-for-one stock split 
in Tune, 1959) outstanding at Sept. 30, 
1958. Sales for the current vear were 
$38.130.311 compared with $28,985,- 
714 for 1958. Varian’s backlog was 
$19.229.885 at Sept. 30, compared 
with $17.218,498 at Sept. 30, 1958 
Order receipts were $10,623.468 dur- 
ine the fourth quarter compared with 


sales 


California Eastern Aviation, Inc.’s 
revenue was $27.800.000 for the nine 
months ended Sept. 30 compared with 
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$18,500,000 for the 1958 period. Net 
income was $124,400, or 6 cents a 
share for 2,063,385 common shares 
outstanding, compared with $363,300 
or 17 cents a share for the comparable 
1958 period. Reduction in retained 
earnings is attributed to lower special 
credits in 1959 and absorption of more 
than $] million in development and 
engineering costs. Company, based in 
Washington, D. C., specializes in avi- 
onics, electronics and purchase and 
lease of transport equipment 


Rohr Aircraft Corp. net earning 
the first quarter ended Oct. 31 
$442,675, or 24 cents a share, « 
with $812,786 or 44 cents a share 
the comparable 1958 period, based 
1,856,696 shares outstanding. Sal 
the first quarter increased 25%, t 
095.658. Backlog on Oct. 31 wa 
million of which 68% represented 
mercial work. Previous vear's | 
was $230 million of which 64‘ 
sented commercial orders. 


Acquisitions 


And Mergers 


Robinson Technical Products, 
l'eterboro, N. J., will ask stockh 
to approve terms of a proposed merger 
with Kensico Tube Co., Inc., Mt. K 
N. Y., manufacturer of copper 
Merger is based on the excha 
about 170,000 shares of Robinson 
mon for about 34,000 shares of K 
common. There are 382,222 s] 
Robinson common outstanding. R 
son stockholders also will be 
vote an increase in authorized « 
stock, since the current limit of 5 
shares would be exceeded by th 
200 shares that would be outstar 
after the exchange. Kensico is a 
held corporation. It would be 
division of Robinson under its pr 
management. Robinson 
shock absorbing equipment 


Inc., 


7 
makt 


Microdot, Inc., S$. Pasadena, ‘ 
producer of microminiature coaxi 
nectors and cables, has purcha 
Los Angeles branch of Westing! 
Corp.’s Specialty Transformer Di 

Acoustica Associates, Inc., h 
quired all outstanding shares of | 
Monarch Corp. of Garfield, N. J 
ducer of fluorescent lighting equ 
in exchange for 6,480 shares of A 
tica common stock, an additiona 
shares of Acoustica common st 
be issued over a three-year pet 
3,705 further shares which may 
sued depending on profits earn 
Ender-Monarch during that 
Acoustica manufactures ultrasonic 
ing and gaging systems in Calif 


and New York. 





' 
| 
' 
| 





BASIC 

BUILDING 
BLOCKS | 
FROM KEARFOTT 


—— ond 
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FLOATED RATE 
INTEGRATING 
GYROS 


Specifically designed for 
missile applications, these 
Kearfott miniature gyros 
operate efficiently at 
unlimited altitudes. Their 
outstanding accuracy and 
performance make them su- 
perior to any comparably- 
sized units on the market. 
Hermetically sealed within 
a thermal jacket, these gy- 
ros are ruggedly designed 
and completely adaptable 
to production methods. Per- 
formance characteristics 
that are even more precise 
can be provided within the 
same dimensions. 
TYPICAL CHARACTERISTICS 
Mass Unbalance: 
Along Input Axis: 1.0°/ hr 
maximum untrimmed 
Standard Deviation (short term): 
Azimuth Position: 0.05°/hr 
Vertical Position: 0.03°/hr 
Drift Rate Due to Anisoelasticity 
Steady Acceleration: 
015°/hr./g?_ maximum 
Vibratory Acceleration: 
.008°/ hr./g? maximum 
Damping: 
Ratio of input angle to 
output angle is 0.2 
Characteristic Time: 
.0035 seconds or less 
Weight: 0.7 Ibs. 
Warm-Up Time: 
10 minutes from —60°F 
Life: 1000 hours minimum 


Write for complete data. 
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For drastic weight and space reduction! 


For safest handling of cryogenic, exotic, 
radioactive and conventional fluids! 


For unsurpassed reliability ! 


ducts of 
OMPONENTS DEPT... RMD 


» VENTURI 
Shut-off VALVES 


... %n modern aircraft and 
missile propulsion systems, 
ground handling and nuclear applications 


@ No dynamic seals @ Zero leakage 

@ Fail safe @ Low energy requirement 
@ Low pressure drop @ Line pressure operated 

@ High reliability @ No external actuation 


@ Minimum of moving @ Suitable for hazardous 
parts fluids, exotic fuels 


The Venturi Shut-off Valves shown here are typical of 
the advanced valve design and development capability 
of Reaction Motors—pioneer in rocket engines, missile 
— components and support equipment. Capabilities include 
all facets of design, development and qualification testing 
of valves, gas pressure regulators and disconnects. 
Complete in-plant environmental! test facilities. Wide ex- 
perience in designing for cryogenic, boron, exotic and 
conventional fluids. Currently in production on huge 
(11") ICBM quick disconnect valves, IRBM regulators 
and X-15 components and valves for classified projects. 


Reaction Motors can deliver valves designed to your special 
requirements within 6 to 12 weeks! 








X-15 Hydrogen Peroxide Vaive 4” Decaborane Shut-off Valve 





COMPONENTS DEPARTMENT 
REACTION MOTORS DIVISION 








Cryogenic Relief Valve Cavitating Venturi Shut-off Valve 


Vhcoko€ CHEMICAL CORPORATION 


Ford Road, Denville, New Jersey, 
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U.S. Allocates $57,076,702 


For 1960 Airport Construction 


Washington—Airport —_ construction 
projects for Fiscal 1960 will cost $57,- 
076,702 in federal funds, a sum that 
will be matched on a 50-50 basis by 
local project sponsors. Allocation was 
based on $63 million made available by 
Congress under a two-year extension of 
the Federal Airport Act. 

Of the money programed, 35% 1s 
allocated for runway construction; 
34.1% for taxiways and aprons and 
16.7% for land acquisition. Remainder 
is allocated for projects ranging from 
lighting to road construction. 

Texas and California—with 17 each— 
have the largest number of projects, 
followed by Illinois with 15 and 
Pennsylvania with 14 and Michigan 
and Wisconsin with 13 each. Follow- 
ing is a list of the 288 projects involved: 


1960 FE DERAL-AID AIRPORT PROGRAM 
(863 Millien Appropriation) 


ALABAMA 
Huntaville $155,500 
City of Huntaville and County of 
Madison 
Huntsville Airport 
Acquire and—clear zone North 
end N/S runway 
Mobile oveee 341,330 
City of Mobile 
Bates Field 
Acquire land—clear zone for SE; 
reconstruct NW/SE runway 5000° x 
150’; extend NW/SE runway 1000’ 
x 150°; extend high intensity lights 
NW/SE runway 1000° modify 
threshold lights at SE end; mark- 
ink 
Montgomery «+e+ -99,000 
City of Montgome 
Dannelly Field 
Strengthen E/W runway 5400’, 
parallel and connecting taxiways; 
mark runway and taxiway 


TOTAL eees $595,830 


Anchorage oa $1,181,123 
State of Alaska 
Anchorage International Airport 
Pave 2200° extension to E/W run 
way and taxiway pave aircraft 
aprons; light extensions E/W run- 
way and taxiway 
Fairbanks 1,035,500 
State of Alaska 
Fairbanks International Airport 
Site preparation runway and taxi- 
way, 3300 south and 1000’ north; 
site preparation large aircraft 
parking apron 
Holy Cross 
State of Alaska 
Holy Cross Airport 
Construct landing strip and aircraft 
parking apron 
Juneau , see 103,125 
City of Juneau 
Juneau Municipal Airport 
Extend runway (lat. stage); con- 
struct control tower 
Sitka 
State of Alaska 
Sitka Seaplane Base 
Acquire land; construct approach 
and float facility. 
TOTAL seen $2,400,686 


sees 826,871 


Chandler 
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City of Chandler 

Chandler Municipal Alrport 
Construct parallel taxiway, 2600° x 
0’, stubs to NE/SW runway, air- 
craft apron, 400° x 150’, and con- 
necting taxiway stubs 
Douglas 

County of C 

Bisbee-Douglas International 

Airport 
Reconstruct south portion of run 
way 17-35, 5700° x 80’; install sez 
mented circle and =s lighted vind 
cone, 
Phoenix 

City of Phoenix 

Sky Harbor Municipal Airport 
Relocate segmented ircle marker 
landing direction § indicator and 
substation modification; enlarge 
terminal parking apron; install 
utilities 
sedona 

County of Yavapal 

Oak Creek Canyon Alirport 
Construct parking apron and con- 
necting taxiwa pave access road; 
perimeter fence 
Tucson 

City of Tucson 

Tucson Municipal Airport 
Acquire land netruct apron and 
preparation for 
terminal apror install drainage 


service road 


and utilitle 
Willcox 

County of Cochise 

Cochise County Airport 
Strengthen NE/SW runway, 3500° x 
75’ 
Williams 

Town of Willis 

Williams Municipal 
Pave N/S runway, 2500° x 75°; f 

TOTAL 


ARKANSAS 


Fayetteville 

ity of Fayetteville 

Drake Field Fayettéville 

Municipal Airport) 
Acquire land and avigation ease- 
ments trengthen existing run- 
way; extend and light existing 
runway, 1200° x 100’ and parallel 
taxiway lear and seed, including 
approach learing and/or obstruc 
tion lighting ; complete termina! for 
ATCS quarters; fence 
Harrison 

City of Hart 

Harrison Municipal Airport 
Construct Communications Build 
ing for ATCS quarters; recon- 
struct portion of NW/SE runway 
taxiway and apr 
Little Rock 

City of Little Rock 

Adams Field— (Little Rock 

Municipal Airport) 
Acquire land; construct new taxi 
strip, fillets and widen taxi-strip ; 
light taxiway 
Paragould 

City of Paragould 

Paragould Municipal Airport 
Pave NE/SW runway, 2800° x 60 
taxiway, 350° x 40’, and apron 
150° x 100° 

TOTAL 


CALIFORNIA 


Carisbad ee 

County of San Diego 

Palomar Airport 
Surface existing runway, taxiway 
and apron; widen and extend run- 
way to 4700’ x 150’, and taxiway 
to 4700’ x 75’; construct exit taxi- 
ways and holding apron; relocate 
and extend runway and taxiway 
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ELECTROHYDRAULIC 
SERVO VALVE 


Kearfott’s unique approach 
to electrohydraulic feed- 
back amplification design 
has resulted in a high- 
performance miniature 
servo valve with just two 
moving parts. Ideally 
suited to missile, aircraft 
and industrial applications, 
these anti-clogging, 
2-stage, 4-way selector 
valves provide high fre- 
quency response and 
proved reliability even 
with highly contaminated 
fluids and under conditions 
of extreme temperature. 


TYPICAL 
CHARACTERISTICS 
Quiescent Flow 0.15 gpm 
Hysteresis . 3% of rated current 
Frequency Response 
3 db @ 100 cps 

Supply pressure....500 to 3000 psi 
Temperature-Fluid & Ambient 

— 65°F to +275°F 
Flow Rate Range ... 3 to 10 gpm 
Weight ... 10.5 ounces 


Write for complete data. 
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SUMMARY OF WORK BREAKDOWN 
FEDERAL-AID AIRPORT PROGRAM 
FISCAL YEAR 1960 


$ 57,076,702 


19,474,139 
$ 2,147,085 


tae 
Bu, GES 


x10 
APRONS "oO 


FEDERAL ALLOCATION for airport construction projects will be matched on a 50 


50 basis by local project sponsors 


Los Angeles 1,750,000 


+1 


Columbia 
Colun 
Widen N 
Concord 
County 


.27,060 


Buchanan F l : , ‘ 
Construc ’ ter eae - si San Francisco 


— eee 8,662 


Fresno 
City 
Fresn ’ i ) r I ‘ 
port . re rpor nsion to rur 

; l t y 

Construct con t r 3 ixiwa 

: apre le runway 
. 961,809 iL, 


t fill and pa 


utility extensior reconstruc ee f 
17 ¢ ” , . Oakland 
way 11L 1 ) ‘ J : 
City of Oakland 


taxiway an i apr t , 
. . ; . ropo } Oakland 


ee Ww on : San Jose -- 602,514 
27L, and for partia Cit f San J 
end runway $9L-27h Municipal Airport 


Terminal elt irsement): acquire id fo “ 
for SE clea n rtial clear sone NW ‘ead runwas Acquire land for NW 
constru secondary runWw 
(reimbursement) approach 150 al * eaheenehn 
necting taxiway transient i niddle marker struc- / an nt 
apron for runway 29R tures for runway 11-29 recone ways nes ting reioci 
e! struct runway 9R-27L and con- Road ence 
1400’ Tahoe Vatliey 
Count if El Dorado 
Lake Tahoe Airport 
Light runway 18-36; install lighted 


onstruct terminal apron wi 


ind holding 
construct drainage system for 
minal and transient aprons, taxi- necting taxiway dike for 
ways, building areas and roadway extension of runway 11-29; con- 
construct drainage system for ter- ict base course for 1400’ exten- 
minal apron onnect taxiw ion runway 11-29 including 
and transient apron taxiway and holding apron; drain- 
669,890 age and base course for terminal 

apron and connecting taxiways 

acqt land for airport develop 


wind indicator and beacon; light 
Lompoc parallel taxiway and paved apron 
"Cente 00 Geate Mebane install obstruction lights and haz- 

Lompoc (New) Airport ard beacons 
Acquire land: construct runway ment (reimbursement) Visalia ceveeveees + 1OR8O 
3600’ x 100’, taxiway, 3600’ x 50’ Ontario ji City of Visalia 
apron, approx 16,700 sq yds City of Ontario Visalia Municipal Airport 
access taxiways: install med Ontario International Airport Install medium intensity runway 
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and taxiway entrance lights. 
TOTAL cee ee ene  BE6,169,737 
COLORADO 
Hroom field eee . -853,000 
County of Jefferson 
Jefferson County Airport 
Complete parallel taxiway system, 
5000° x 50° 
Cortes ; i + 88,2354 
Ceunty of Montezuma and City 
of- Cortez 
Montezuma County Airport 
Pave and light aircraft parking 
apron; fence apron area 
Denver , 
City and County of Denver 
Stapleton Airfield 
Overlay E/W runway construct 
K/W taxiway system including 
holding apron; overlay portion of 
existing N/S runway for taxiway 
use 
Grand Junction , . .. 102,637 
County of Mesa and City of 
Grand Junction 
Walker Field 
Construct combined 
tower 


TOTAL 


ATCS and 


$1,033,955 


HMridgeport $271,500 
City of Bridgeport 
Bridgeport Municipal Airport 
Construct and light taxiway and 
apron, 2525’ x 50° and 500° x 300° 
reapectively 
Hartford 
State of Connecticut 
Brainard Field 
Construct apron 
field lighting 


; revise 


New Haven 200,000 
City of New Haven 
New Haven Munictpal Alrport 

Acquire land, clear zone north and 

south end runway 1-19; clear north 

end runway 1-19; light obstruc- 


tions 


Windsor Locks 

State of Connecticut 

bradley Field 
Rehabilitate existing runway 
00" x iis nd taxiway 52 
i para lle t inway 15 
luding stabilized shoulders; reha 
bilitate existing pron construct 
holding pad runway 33 nark run- 
va and taxiway 


TOTAL $797,005 


Wilmington $152,075 
‘ inty f 

Airport Cor i 

New Caatle “ounty Airport 

ght N/S taxiway 
tween NE/S' runway and N 
d f N/S iwa 850° x 75’ 


TOTAI 


netruct arn 


$152,075 


FLORIDA 


Fort Lauderdale $58,000 





ATA Noise Adviser 

Washington—Brig. Gen. Jack R. Cram 
(USMC, ret.), former Federal Aviation 
Agency deputy chief of air space utiliza- 
tion, has joined the Air Transport Assn. 
as special consultant on aircraft noise 
abatement. One of the first military off- 
cers assigned to the FAA last year, Gen. 
Cram will aid in formulating airline 
policy to combat noise problems at high 
density airports. A veteran of 28 years 
military service, his past experience also 
includes two years with the Civil Aero- 
nautics Administration where he helped 
civilian _ pilot 


develop procedures for 


training. 
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County of Broward 

Broward County 

Airport 
Construct taxiway for NW/SE 
runway, 800° x 75’, taxiway con- 
nection to terminal apron, 500’ x 
75’, and taxiway serving runway 
13-31 and 9-27 (parallel and south 
of runway 9-27), 3000’ x 75’. 


International 


Lakeland ‘ 40,700 
City of Lakeland 
Drane Field 
Acquire land—clear zone both ends 
of NE/SW (1LS) runway. 
Melbourne 198,500 
City of Melbourne 
Melbourne Municipal Airport 
Acquire land for clear zone west 
end E/W runway and avigation 
easements east end E/W runway 
extend E/W runway, 2475’ con 
struct parallel taxiway and on- 
necting taxiways—stage constru 
tion ; install medium intensity 
lights on E/W runway, taxiway 
lights on E/W taxiways and con 
necting taxiway runway marking 
Miami coves 201,000 
Port Authority of Dade County 
Miami International Airport 
Acquire avigation easements and 
light lane land, runway 9L and 
avigation easements in clear zones 
to runway 30 end; construct two 
turn-off taxiways from runwa 
9R-27L and one turn-off taxiway 
from runway 12-30; light taxiways 


St. Petersburg , 

County of Pinellas 

St. Petersbure 

Clearwater International Airport 
Acquire land-——clear zones sout 
end N/S runway ind west end 
E/W runway; extend N/S runwa 
approx 1100° «x 150° including 
taxiway fill: widen N/S and E/W 
taxiway 25’: pave islands and cor 
struct by-pass axiway 75’ cor 
etruct N/S taxiway 
x 75’ and light N/S taxiway 


segment 200 


Tampa 
Hilleaborough (C« 
Aviation Authorit 
Tampa International Airport 
Site preparation for new N 
6800" ar taxiways 


parallel ta 


roTaAL 


GERORGIA 
Athens 


Atlanta 
City 
Atlania 
Conatruct 
Tames 
Atlanta 
Fulton ¢ i 
engthen ex 
Ww runways 
prongs, 
Augueta .... 
City of Aus 
Bush Field 
ire and 
and 
Columbus 
County of M ng 
Muscogee ( nty 
Acquire land f approach clearings 
and clear zones for NE/SW (ILS) 


idditional apr 


Airport 


runway constr 
and 


axiway 
Macon 
City of Ma 
Cochran Ff 
Reconstruct a t 
terminal buliding for plane parkin 


1djacent tor 


ind turning are 
Marietta 
County 


(Continued on p. 112 
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DATA 
LOGGING 


Kearfott’s broad line of 
test equipment includes the 
Scanalog 200-Scan Alarm 
Logging System which 
monitors, logs and per- 
forms an alarm function of 
up to 200 separate temper- 
ature, pressure, liquid level 
or flow transmitters. This 
precise data handling sys- 
tem is equipped with man- 
ual controls for scanning 
rates, automatic or manual 
logging, data input relat- 
ing to operator, time, day, 
run number and type of 
run. 200 numbered lights 
correspond to specific 
points being maintained 
and provide a visual “off 
normal” display for opera- 
tor’s warning. System can 
be expanded to 1024 points 
capacity and 2000 points 
per second scanning rate. 


Write for complete data, 
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Tinker Cargo Terminal to Have Closed Television 


Manager of new cargo terminal (shown in mockup) at Tinker AFB, Okla., will be able to 
oversee entire materials handling system with a $443,133 closed-circuit television system to 
be installed by Alvey Ferguson Co., Cincinnati, Ohio. Terminal loading system is capable 
of handling five airplanes simultaneously, compared with one-at-a-time rate of previous ter- 
minal. Materials will flow by loading personnel following operational decisions relayed by 
direct-line television to their monitor stations. Control panel, having a complete layout 
of the conveyor system, will be located in loading office, processing area and manager's 
office. Pneumatic tube system will transmit paperwork between loading stations and offices. 
System is expected to step up Tinker’s 8.2 million Ib. monthly freight handling capacity 
by five times and pay for itself in less than five years. 


McCollum Airport 
Acquire land for airpor 
ment and clear zones; 
E/W runway, 4000 x 75’ 
necting taxiway. 


t dev 
construct 
and con- 


op 
€ } 


Rome ‘ 

County of Floyd 

Russell Field 
Acquire land for runway 
sion and north clear zone; 
property interests for 
zone 


exten 
acquire 


south clear 


Savannah osee 
Savannah Airport Commission 
Travis Field 

Acquire land for east 

E/W (ILS) runway. 

TOTAL 


clear zone 


Honolulu : 
State of Hawaii 
Honolulu International Airport 

Administrative Overseas Departur« 

—Domestic Arrival Unit—Space for 

Traffic Control and Weather re- 

porting ; construct inter-connecting 

taxiways. 
TOTAL 


Boise ae teen 
City of Boise 
Boise Air Terminal 

Acquire land for clear zones 

ends runway 28R-10L. 

Idaho Falls . 
City of Idaho 
Fanning Field 

Acquire land clear zones both ends 

of NE/SW runway; construct con- 

trol tower; perimeter fencing, ap- 

prox. 16,000’, 

TOTAL 


both 


Falls 


112 


$0,000 


$721,538 


$1,000,000 


. .-81,000,000 


$56,699 


142,604 


$199,393 


ILLINOIS 


Alten-East Alton 
Civic Memorial Airport 
Civic Memorial Airport 
Acquire land for clear zone, sout! 
end N/S runway (easement); ex- 
tend N/S runway, 702’ x 100’; con- 
struct taxiway #4, 900’ x 40’. 


Authority 


Aurora 
City of Aurora 
Aurora Municipal 

Construct and light 

3100’ x 40°; fence 


Airport 
E/W taxiway 


Benton ees 
City of Benton 
Municipal Airport 
land for airport develop- 
reimburse land, clear zone 
N/S 2-complete; con- 
t N/S primary runway, 2800’ 
0", connecting taxiway, 
40’ and apron 400’ x 100’ 


Benton 
Acquire 
ment 


easements 


200° x 


Carbondale-Murphysboro 
Southern Illinois Airport 
thority 
Southern Illinois Airport 

Construct taxiway #1, 2200’ 

and taxiway #3, 2000’ x 40’. 


Centralia . 

City of Centralia 

Centralia Municipal Airport 
Construct taxiway #2, 2960’ x 30’ 
paraliel to primary N/S runway, 
taxiway 25 and #6, 300’ x 30’; con 
struct apron extension, 3,500 sq 
yd.; chain link fencing, 625’ ter- 
minal area—public protection. 
Chicago 

City of Chicago 

Merrill C. Meigs Field 
Alterations and additions to control 
tower bullding construct apron 
parking area 


$57,000 


748.700 


. 56,500 


45,000 


33,900 


Chicage «e+ 961,736 
City of Chicago 
Chicago-Midway Airport 
Construct control tower; renew 
cable runs of 4 runways and con- 
necting circuits; construct high- 
speed turnoff "“B" plus lighting 
construct concrete plane holding 
and run-up area at east end of 
runway 27R-9L, plus lighting; 
construct concrete run-up and 
holding area “F", plus lighting 
construct high speed turnoffs “N” 
and “M”", plus lighting; fence, south 
terminal building; eliminate NE 
end old runway #4, grade and seed 
plus lighting ; reconstruct with con 
crete, ends of runways 22L, 31L, 
13k 
Marion-Herrin 
Williamson 
thority 
Williamson County Airport 
Acquire land for clear zone ease 
ment NE end NE/SW runway; ex 
tend NE/SW runway and light, 
600° x 100° 
Moline 
Metropolitan Airport Authority of 
Rock Island County 
Quad City Airport 
Widen taxiway 25 from 4500° x 25° 
to 4500" x 75’; construct warm-up 
pad at end of taxiway 25 (includ 
by-pass) 


County Airport Au- 


35,000 
Vernon Airport Authority 
Vernon Municipal Airport 
and light extension to 
runway, 1000° x 100 


Construct 
NE/SW 
Peoria 165,300 
Greater Peoria Airport 
Greater Peoria Airport 
Acquire land—SE clear zone and 
light lane onastruct and light tax 
way 25 and 26, 2300’ x 60’; perim 
eter fencing 
Rockford 
(reat Rockford 
thority 
t,reater 
Wider 


D relocate 


Authority 


Airport 


Rockford 
taxiway A 


Airport 
(partia 


) and 
ts 8250 x 26 


ligh 

Springfield 
Springfield Airport Authority 

Capital Airport 

Light taxiways to NE 

NW/Y/SE fr 


(approx 


SW 


perimeter f¢ ‘ 


and 


inwaye 
4,000 lin. ft.) 
Waukegan 
Wa 
Waukegan 
Acquire land 
extend NE/SW 


betru 


District 
Airport 


clear zones 


Port 

Memorial! 

NE/SW 
runway 


ikegan 


goo’ x 75 
clear tions 
West 


County 


Chicage 

f DuPage 

Airport 

zones E/W 
light B/W 


‘ounty 
clear 
and 


DuPage ( 
Acqul land 
runway matruct 
tax 


way 1400 x 40 


TOTAL 


INDIANA 
Bloomington 
City of Bloomingtor 
Kisters Field 
Acquire for NE 


approac 


SW clear 
resurface 


land 
zone clear hes 
NE/SW runway 
Evansville 
Evanaville-Vanderburgh 
Authority District 
Memorial Airport 
NE approach 
resurface and 
runway and taxi- 
terminal apron 


Airport 


Dress 
Acquire land 
NE approach 
strengthen N/S 
way strengthen 
stand-by power 


Fort Wayne 
City of Fort 
Fort Wayne 
(Baer Field) 

Acquire land; construct add'‘ition to 

terminal building for “ASR 


Wayne 


Municipal Airport 


apace 
Gary Terr «17,000 
City of Gary 
Gary Municipal Airport 

(Continued on p. 115 
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BUILDING 
BLOCKS 

FROM KEARFOTT 


ANALOG- 
T0-DIGITAL 
CONVERTERS 


Kearfott’s rugged shaft 
position-to-digital convert- 
ers are resistant to high 
shock and vibration and 
high and low temperature 
environments. Ideally 
suited for missile applica- 
tions, these converters are 
available for many uses, 
including latitude, longi- 
tude, azimuth or con- 
ventional angular shaft 
displacement conversion 
and decimal count conver- 
sion. Exclusive drum 
design provides large con- 
version capacity in smallest 
size. Combination counter 
converter assemblies for 
both visual and electrical 
readout also available. 


TYPICAL 
CHARACTERISTICS 


Kearfott Unit No. P1241-11A 

ode Cyclic Binary 

Range 0-32,768 (2'°) 

Bits per Revolution 16 
Revolutions for Total Range 
2 


Volts D.C 

Current (ma.) 

Inertia (gm. cm.’) 

Unit Diameter (in.) 

Unit Length (in.) 

Life 10° Revolutions or 10° hours 

Static Torque (in.-oz.) .. 2 break) 
1 (running) 

Weight (oz.) ' 5 

Maximum Speed (RPM 600 


Write for complete data. 


BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


20 SECOND 
SYNCHRO 


This synchro, just one of a 
broad line offered by 
Kearfott, provides the 
extreme accuracy required 
in today’s data trans- 
mission systems. Kearfott 
synchro resolvers enable 
system designers to achieve 
unusual accuracy without 
the need for 2-speed serv: 
and elaborate electronics 
By proper impedance, 
matches up to 64 resolver 
control transformers ca 
also operate from or 
resolver transmitter. 


TYPICAL 


CHARACTERISTICS SIZE 25 


Contr 
Type Resolver 
Part Number 75161-0001 25151-0 


Excit. Volts 
(Max.) 115 


Frequency (cps) 400 40¢ 
Primary imped 400 / 80° 8500 / 80° 
Secondary imped 260/80"  14000/80° 
Transform. Ratio 7826 1.278 
Max. Error fr. £.2. 20 seconds 20 seconds 
Primary Rotor Stator 


Write for complete data. 


Transmitter Transformer 


BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


INTEGRATING 
TACHOMETERS 


Kearfott integrating ta- 
chometers, special types of 
rate generators, are almost 
invariably provided inte- 
grally coupled to a motor. 
They feature tachometer 
generators of high output- 
to-null ratio and are tem- 
perature stabilized or 
compensated for highest 
accuracy integration and 
rate computation. Linear- 
ity of these compact, light- 
weight tachometers ranges 
as low as .01% and is usu- 
ally better than + .1%. 


TYPICAL 
CHARACTERISTICS 

Size 11 

R860) 
Excitation Voltage (400 cps) 115 
Volts at 0 rpm (RMS) .......... 020 
Volts at 1000 rpm (RMS) .... 2.75 
Phase shift at 3600 rpm... 0° 
Linearity at 0-3600 rpm... .07 


Operating Temperature 
R — 54° +125° 


Write for complete data. 


Scanalog 


KEARFOTT owsion 


Alarm Logging : 


Syst 
— _ GENERAL FRECISION we. 
LITTLE FALLS, NEW JERSEY 
Midwest Office: 23 W. Colendor Ave., Lo Grange, II! 


South Centro! Office: 6211 Denton Drive, Dalles, Texos 
West Coost Office: 253 N. Vinedo Avenve, Posedena, Coaill. 


Miniature Electrohydraulice 
Floated Servo Valve 
Gyre 


. 


Engineers: Kearfou offers challenging opportunities in 
advanced component and systein development. 





THEY 
RELY 
ON 
RADIATION 


For 264,000 bits a second 
from Mach 4 sleds 
at Holloman Air Force Base 


On a 7-mile long track, these sleds 
warheads, missiles, oirfloils, 
transmit 
telemetry building 
gence center tor troct 
There, a digital telemeterir 
system receives, translates ond processe 
the data. The entire telemetry system 
yn Output of the sied-borne tronsducer 
t ompvter input—wos designed ond bui!! 


by Radiation Incorporated 


The Radiation system has three units. the 
rvaged sied package that multiplexes ond 
digitizes the data, o Data Collector Grous 
ond a Processor Group. Such high-speed 
rugged telemetry ond doto systems ore 
designed and produced by Radiation | 


4 , 


OG voriety Of Missile ONG spoce Ff ects 


RADIATION IS o growing company 


spoce communications. Our business 
research, development, and production c 
electronic systems ond equipment, includ 

g rador, ontennas, telemetry, dato ox 
quisition and processing, tes! equipment 
ond related electronic systems 

if you'd like more iniormation on Rod 
tion, write for the latest capability report 
Address: Radiation Incorporated, Dep! 
AW-1, Melbourne, Fila. Rodiation’s plants 
ore a? Melbourne and Orlando, Florido 
Mountoin View and Palo Alto, Colifornia 


RADIATION 


ORPORATEO 





Acquire clear zone easement; fence. 
Goshen , ‘ 

City of Goshen 

Goshen Municipal Airport 
Acquire land for E/W clear zone; 
construct E/W runway, 3200’ x 75’, 
taxiway and apron 
Kokomo rere 

City of Kokomo 

Kokomo Municipal Airport 
Resurface and strengthen NW/SE 
runway 
South Bend ee 

County of St. Joseph 

St. Joseph County Airport 
Construct additional taxiway and 
ramp extension 
Wabash 

City of Wabash 

Wabash Municipal Airport 
Acquire land for clear zones, 

TOTAT 


IOWA 


Atlantic ee 

City of Atiantic 

Atlantic Municipal Airport 
Acquire land for clear zones and 
idditional land for NW/SE run- 
way construct primary NW/SE 
runway, 2500° x 50’; pave connect- 
ing taxiway and apron 


Hoone 

City of Boone 

toone Municipal Airport 
Acquire lear zone easements to 
NW/SE runway; grade and drain 
NW/SE landing atrip extension 
light extension and relocate exist- 
ing lighte on NW/SE runway with 
36” beacon and 
2000° 


36 clear-green 
tower; pave NW/SE runway 
x 50’, connecting taxiway and tax!- 
ways to hangar areas and apron. 
(Creston 
(ity of Creston 
Creston Municipal Airport 
Pave NW/SE runway, 2550° x 75’, 
onnecting taxiway and public serv- 
ice apron 
Davenport 100,633 
City of Davenport 
Davenport Municipal Airport 
Construct connecting taxiway to 
NE/SE runway; widen and expand 
apron area adjacent to 
operation (5,400 sq. yda.) 


existing 
present 
Pstherville 

City of Estherville 
Municipal Airport 
Acquire lear zone easements 
NW/SE runway; grade, drain and 
turf NW/SE runway, 3200 x 75’ 
drain and pave taxiway and 
NW/SE runway. 


Eatherville 


wrade 
apron; light 
Mason City 
City of Mason City 
Mason City Municipal Airport 
Acquire land for south clear zone 
and easements for north clear zone, 
N/S runway 
Oelwein oeeee + 45,500 
City of Oclwein 
Oclwein Municipal Airport 
Acquire land for site extension; 
acquire clear zone easements; con- 
struct NW/SE runway, 2500’ x 75’, 
connecting taxiway and service 
apron; remove obstructions ; install 
6” airport beacon on 51’ tower; 
runway marking 
TOTAL 


Norton 

City of Norton 

Norton Municipal Airport 
Site preparation N/S landing strip, 
3100° x 250°; construct and pave 
N/S runway, 2500’ x 50’; turf and 
erosion control. 


TOTAL seeeees 819,865 


KENTUCKY 
Covington eeeeees -8760,306 
County of Kenton 
Greater Cincinnati Airport 
Acquire land-—clear zones runway 
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18-36, clear zone runway 27 and 


airport development: extend run 
way 18-36, 3100’ x 150’, south end 
and rehabilitate existing runway 
18-36, 5500’ x 150’; construct para! 
jel taxiway extension, 5500’ x 75 
and warm-up pad 800° x 175’ at 
south end runway 1%-36 with sta- 
bilized shoulders 
Lexington 

City of Lexington and 

of Fayette 

Blue Grase Field 
Acquire land for approach light 
system ; extend and install high in 
tensity lights, runway 4-22, 500° x 
150’; all weather marking of run 
way 4-22 


, 
5 


County 


Loulsville 
Loulsville and Jefferson County 
Air Board 
Standiford Field 
Construct aircraft loading ap 
extension, 750° x 700’, includins 
lighting utilities tunnel taxiw 
overlay, 2900° x 75’: storm sewer 


TOTAL 


LOUISIANA 


Alexandria , 
Rapides Parish Police Jury 
Exeler Airport 

Acquire land for runway extensi 

ind partial clear zone SE er 

NW/SE runway 

NW/SE primary runway to effé 

tive length of 5000" ippr 


learing, marking and fencing 


extend and 


Baton Rouge 128,000 
East Baton Rouge Parish 
Ryan Field 
Widen center taxiway conne« 
NW/SE runway construct 
taxiway NW/SE 
reconstruct apron 
Lake Chartes 
Calcasieu Parish 
Police Jury—Airport District 
I 
Lake Charlies Municipal Airport 
Acquire land——partial reimbu 


ment; construct control tower 


from 


Monroe 
City of Monrose 
Selman Field 
Acquire land for 
end NE/SW 
control tower 


clear zone 


runway constr 


New Orleans 
New Orleans Aviation Board 
Moisant International Airport 
Complete land acquisition—N 
and E/W clear zones: extend E 
runway and taxiway approx 
x 150’; install high intensity lights 
E/W runway extension and repla 
outmoded Bartow system wi 
“L-819" high intensity lighting sys- 
tem; light taxiway 
New Orleans 5,000 
Board of Levee Commissioners 
New Orleans Airport 
Site preparation for N/S 
and taxiway extension. 


runway 


Shreveport 100 
City of Shreveport 
Greater Shreveport 
Airport 

Acquire land at each end 

NW/SE runway for clear zones and 

at northwest end for ALS 

TOTAL 


Municipal 


$2,639,110 


MAINE 
Auburn-Lewiston , 
Cities of Lewiston and Auburn 
Lewiston-Auburn Municipal 
Airport 
Acquire land 
4-22; extend runway 4-22, 500’ to 
5000° x 150°; clear approaches 
runway 4-22; rehabilitate runway 
4-22. 
Belfast 
City of Belfast 
Belfast Municipal Airport 
Acquire land—clear zones NW/SE 
runway; clear approaches—NW/- 


clear zones runway 


SE runway; construct new plane 
parking apron and taxiway. 
Biddeford 

City of Biddeford 

Biddeford Municipal Airport 
Acquire land—clear zones NW/SE 
runway; clear approaches——NW/ 
SE runway ; pave NW/SE runway, 
2000’ x 75’; construct apron, 250’ x 
200’, taxiway, 150’ x 40’, and access 
road; security fencing 
Old Town 

City of Old Town 

Old Town Municipal Airport 
Acquire land—NE/SW clear zones; 
clear NE/SW approaches; reha- 
bilitate and mark NE/SW runway. 
Portland , eas ...101,000 

City of Portland 

Portland Municipal Airport 
Clear west approach ; extend plane 
marking area and stub taxiway; 
mark E/W runway with all-weather 
markings and N/S runway with 

IFR markings 
TOTAL 


«+++ - 49,600 


. -28,000 


basic 


- « «$278,250 


MARYLAND 
Baltimore socccccce cQeee, ees 
Mayor and City Council of 
Baltimore 
Friendship International Airport 
Construct taxiway, 1450’ x 75’ and 
tabilize shoulders; extend aircraft 
loading apron, 1600’ x 250’ 
Salisbury 
Wicomico-Salisbury Airport 
Commission 
Wicomico-Salisbury Airport 
Light NE/SW runway 5000’ 
length 


TOTAL - $330,883 


MASSACHUSETTS 

Barnstable (Hyannis) 

Town of Barnstable 

Barnstable Municipal Airport 
Acquire land for approach clear- 
ng; construct control tower; licht 
and clear obstructions; all-weather 
marking on runway 6-24; relocate 
itilities 
Hedford 

Massachusetts Port Authority 

Lawrence G. Hanscom Airport 
Acquire land for clear zone and 
approach lighting 


$111,000 


10,000 


Boston _ 658,000 
Massachusetts Port Authority 
Logan International Airport 

Construct and light holding apron, 

runway 15, 500° x 300’ and con- 

truct and light holding apron for 
runway 4R; rehabilitate and light 
ower taxiway; construct addi- 
tional north apron paving for 

nternational planes, 550’ x 400’; 

ight north apron area; widen and 

relocate lights south taxiway, 1200’ 

x 50’; construct new field lighting 

vault. (building and equipment); 

taxiway signs 

Nantucket wad - 150,937 
Town of Nantucket 
Nantucket Memorial Airport 

\equire land for approach lichting ; 

clearing for approach light instal- 

lation ; construct control tower ; in- 
stall high intensity lights, runway 

5-24; all-weather marking, runway 

New Bedford .. we . .30,609 
City of New Bedford 
New Bedford Municipal Airport 

Additional grading and drainage; 

light parallel taxiway to runway 

5-23; all-weather marking runway 
23; rehabilitate wind tee. 

Southbridge 
Town of Southbridge 
Southbridge Municipal Airport 
onstruct stub taxiway, 200’ x 40’ 

and plane parking apron, 200’ x 

150’ 


$973,236 


Adrian (eked nee +e eeee 839,500 
City of Adrian 


(Continued on p. 117) 





NU 


A THREE PHASE THERMAL SWITCH 


KLIXON Hermetically Sealed 2862 Type Thermostats 
Solve Temperature Control Problems Reliably. 


With the 2862 thermal switch 
youcan... 
Switch three phase circuits directly 
Increase system reliability - 
through elimination of relays 
Reduce weight 
Simplify circuit design 
Eliminate contact chatter 
Obtain environmental-free switching 
Minimize radio noise 
Reduce cost 
Our Field Engineers will gladly help 
you make test applications. Write for 
technical data bulletin DD-THSN-25. 
It gives complete performance charac- 
teristics, temperature setting informa- 
tion and dimensions. 


DESIGN SPECIFICATIONS 
Operating Temperature Setting. ......ceeeeeeeseeeeeees ~O5F to +300°F 
Operating Temperature Tolerance.........++++++.-open +8°F; close +5°F 
Minimum Nominal Temperature Differential. ........0.ceceeeeeeeeee 20 F 
Temperature Exposure Limits. ......cececececsceveceseees ~O65 F to 325 °F 
Dielectric Test. 1800 VAC for | second from all four terminals to grounded case 
Electrical Rating..........-208/115 VAC; 60-400 cps; three-phase; 10 amps 
resistive; 6000 operating cycles 
Vibration Resistance............MIL-E-5727-A, Procedure 1, 10-500 cps at 
036” double amplitude or 10 G's 
Shock Resistance. .. 2... 0+000+e00+004++MIL-E-5727-A, Procedure li, 15 G's 
Weight (Basic Unit). .........4-- seeeeee Opprox. .0625 Ib. 


*Subject to change upon completion of full qualification test 
ge up 


METALS & CONTROLS 


2601 FOREST STREET ATTLEBORO. MASS. U S.A 
A DIVISION OF TEXAS INSTRUMENTS INCORPORATED 


SPENCER PRODUCTS: Kiixon® Inherent Overheat Motor Protectors + Motor Starting Relays + Thermostats «+ Precision Switches « Circuit Breakers 
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Adrian Municipal Airport 
Acquire land for runway extension 
and clear zones: approach clear- 
ing; widen existing runway, 2500’ 
x 25’; relocate lights; extend run- 
way 750’ x 75’ and leht; widen 
existing taxiway from 1100° x 20’ 
to 1100’ x 40°, relocate lights: ex- 
pand existing apron, 5,900 square 
yards 


Ann Arbor 

City of Ann Arbor 

Ann Arbor Municipal Airport 
Construct taxiway, 4125' x 30’, and 
apron, 13,900 square yards; widen 
runway %3500° x 25’ including relo- 
cation of medium intensity lights 


Detroit 

County f Wayne 

Detroit Metropolitan 

Wayne County Airport 
Acquire property interest for clear 
zones for runway ends 9-23: con- 
struct and light taxiway and apron 


areas 1 1, 5, 8, 10, 12, and 15 


East Tawas 

County of losco 

loaco Co ty Alrport 
Acquire land onstruct§ turfed 
strip 700" . 750° ind = turfed 
apron 
Flint eee .. 107,500 

City of Flint 

Bishop Field 
Extend FE/W runway 600° and con- 
struct connecting taxiway includ- 
ing lighting: relocate Torrey Road 
tand-by power for field lighting 
nly 


Grand HKapids 

unty of Kent 

County 

cade Central Airport 

andi for balance of alir- 
ort and F/W ear zones Site 
preparation for E/W runway, 5800’ 
x oo, parallel taxiway and hold- 

apron pave m/w runway, 


Oo’ x 1560 firet stage 


Ironwood 
County 

4 ! Airport 

n f E/W run 


light and clear 


Kalamazoo 

Clty of K 
Kalama 

Nequ d for y grading 

and ar author eclocate Mas 

etruct N/S 

| taxiway 

ntensity 

ight 1150° 


.. 128,250 


ens 
runway and paral 


prox. 65,800 square 


Sault Ste. Marte 
ty oT Sault Ste 
Sault Ste. Marte 
Municipal Airport 
Construct NW/SE inway exten- 
i’ x 75 surface treatment; 
ti NW/SE runway, 


sion of 


wider ex} 
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2500’ x 50’ to 75’, 

ment. 

Ypsilanti (Detroit) 144,050 
University of Michigan 
Willow Run Airport 

Strengthen runway 5R-23L, 

x 155’ SW end and west ramp gate 

area, 114,000 square yards 

TOTAL sou ‘ $2 


MINNESOTA 

Chishoim-Hibbing 

Chisholm-Hibbing Airport Con 

mission 

Chisholm-Hibbing Airport 
Acquire land for partial clear 
zone and navigation easements for 
NW/SE runway relocate road in 
NW/SE clear zone 
Dulath 

City of Duluth 

Willlamson-Johnson Airport 
Pave apron extension and conné 
tion; correct drainage ; light apr 


surface treat- 


es - 
3207 


Fergus Fali« 
City of Fergus Falls 
Einar Mickelson Municipal! 
Airport 
Surface N/S runway, E/W taxiway 
and apron 
Mankato 
City of Mankato 
Mankato Municipal Airport 
Rehabilitate runway lights an: 
tall taxiway lights 


| 


Minneapolis-St. Paul 
Minneapolis-St. Paul 
Metropolitan Airport Commis 
Anoka County (New) Airport 

Acquire land nortt lear zone 


mburse land (original airp« 
Minneapolis-St. Paul 
Minneapolis-St. Paul 
Metropolitan Airport 
Commission 
rystal Airport 
Acquire land NW and 
proaches and north and 
airport; reimburse land for 
airport 
Minneapolis-St. Paul 
Minneapo! St. Pau 
Metropolitan Airport 
‘ommissior 
Flying Cloud Airp« 
Acquire land f lear 
mary runwa 
reimburse and 
port 
Minneapolis-St. Pau 
Minneapolis-St. Pau 
Metropolitan Airport 
ommissior 


Wold-Chamberlain Airp 


mburse and ons 
tions 
Redwood Falls 
City of Redwood Falls 
Redwood Falls Mur 
Airpo 
Acquire und NW/SE 
ind avigation easements 
ear Zone onatruct 
runway 
ipron 
Kochester 
ty of Ro 
Rochester 
Light NW 
ways Be u 
and apr 
stand-by p 
Worthington 
City of W 
Worthin 
Constru 
and reconstr existing apron 
TOTAI 
MISSISSIPPI 
Jackson 
City of Jackson 
Jackson Municipal Airport 
Pave instrument runway 7400° 
150’, parallel and connecting 
ways, passenger plane apron 
struct utility ducts 
Continued on page 119 





SECURITY 


\s classified security a requi- 
site for your film processing? 
It's guaranteed when you 
specify Consolidated Film 
industries...the nation’s 
leading film processor for 
over 40 years. 

Setting standards for the 
industry, CFI is still pioneer- 
ing in the latest security 
practices. Black and white or 
color, your test data, train- 
ing and visual aids films 
are under stringent security 
at all times. 

For 16 or 35 mm, CFI 
developed and employs the 
most modern processing 
equipment. A broad range of 
special effects are available 
to meet every requirement. 

CFI does not compromise 
on quality. Only the finest 
product receives our Quality 
Control approval. 

CFI, long noted for de- 
pendable, fast delivery, 
serves many major aircraft 
and missile companies. For 
your convenience CFI 
maintains film processing 
facilities in New York and 
Hollywood. For the best in 
service and quality specify 
CFI. Call or write today for 
complete information! 





feed-thru, 
multiple 
insert 


HYFEN’ 


connector 


with crimp-type, 
snap-locked 
contacts 


Makes possible 
the design of 
lighter and more 
compact equip- 
ment. Each insert 
holds 35 contacts. 
Frames available 
for 5 or 8 inserts. 


crimp-type quick-disconnect 


or permanently 


MODULAR sooutox- 


terminal block 


ELECTRICAL with snap-in 


spring-loaded 


contacts 
CON | EC TO RS True versatility ina 


terminal block. 30 
modules (2 or 4 tier) 


IN 3 NEW BASIC TYPES a 
ee quick-disconnect con- 


tacts to permanent 
connections 


Modular units by Burndy pro- 
vide versatile, rapid and reli- 
able answers to the problem crimp-type, 
of connecting a multiplicity of solid-shank 
wires in relatively limited a 
spaces. Crimped contacts — STAPIN 
ae with any of several taper pin 
and, pneumatic, semi-auto- contacts 
matic or automatic tools—can 
be removed, re-inserted or rrr 
repjaced, providing the most Burndy contri- 
complete flexibility in the ae eae ae 
° modcuiar n 
connector field. Computers, ie} cept of assem- 
ground-based radar, missile bling standard 
ground controls, and instru- wernaiced cs: 
s 7 “ vide custom- 
mentation are typical applica- fitted end 
tions for Burndy modular fey Products. 
connectors. wi 


For complete information, write: OMATON DIVISION 


BURNDY. 


Norwaik, Connect. in Europe: Antwerp, Betgium Toronto, Canaede 





Laurel : . 
City of Laurel 
Laurel Municipal Airport 
Acquire land—SW clear zone. 
Madison 
Town of Madison 
Bruce Campbell Field 
Acquire easements for clear zone 
N/S runway; pave N/S runway 
3000" x 75’ and connecting taxi 
way; install medium intensity 
lights on N/S runway 
Oxford & 000 
University of Mississippi 
University-Oxford Airport 
Construct apron 230° x 150° 
Yazoo City 7,000 
City of Yazoo City 
Barrier Field 
Light N/S runway, 3000’ 
TOTAL $1,044,817 


MISSOURI 
Kaneas City $447,500 
City of Kansas City 
Mid-Continent International 
Airport 
Prepare aite for apron and con 
struct paved apron connecting 
taxiways light connecting 
taxiways and aprons onstruc 
sewer, water line and gas line 
ontrol tower mark N/S runway 
and turnoff taxiways mark N/S 
taxiway ind weet an’ f E/W 
taxiway 
Kansas City 134.500 
City of K 
Kansas 
natr 


mway 
taxiway 


Joseph 17.000 


st. Louis 90,000 
City of St 
ambert 


\* rt 
ve tax 
TOTAI s979,.000 


MONTANA 
Conrad £16,505 
ty Pondera 
rad Airport 
ENE/WSN 


x 


Missoula 
M 


Mis 


TOTAL 416,080 


NEBRASKA 
Alliance $14,000 
("ity \ ance 

\ ance Municips 
I } E/W and 
(irand teland 7,000 

nd iI " 
Light NW/SI 
pr floodlighting 


Hastings 13,000 


elephone 
Kearney 10,000 
City of Kearney 
Kearney Municipal Airport 
(‘onstruc neorete taxiway 
North Platte 6,500 
City f North Platte 
Lee Bird Field 
(North Platte Municipal 
Airport) 
Electrical vault power and con- 
trol equipment 
(Continued on p. 120) 
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Systems Engineers... 
Take a 


IANT 
STE 





with RCA’s 
AIRBORNE 
SYSTEMS 
DIVISION 


This far-reaching activity is involved in engineering 
development, design, and manufacture of all types of 
airborne—and undersea—electronic systems and 
equipment. Current projects necessitate conception 
of several complete weapon system support units 
including missile and outer-space gear), communica- 
tions, electronic warfare, and undersea warfare 
systems. 

As an RCA systems engineer, you will not only 
be responsible for creating some of today’s most vital 
strategic defense weaponry . . . but will be able to 
advance rapidly, ndividual, on a highly liberal 
merit basis. This is an extremely unusual growth sit- 
uation. To keep you free for only creative activities, a 
vast array of well-staffed, well-equipped facilities 
—both research and manufacturing—are on hand to 
support you at all times 

A select number of openings now exist for sys- 
tems engineers and operations research personnel 
with broad experience in military systems. If you 
qualify ... and are ready to take a giant step forward 
in your professional career . .. please send a résumé to: 


Mr. C. B. Gordon, Dept. Z-12A 
Professional Placement Office 
RCA, Bidg. 10-1 

Camden 2, New Jersey 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 












































Avtrim flight rugs 
bouncy, colorful, clean 


B.F.Goodrich Avtrim rugs feature at- 
tractive, durable vinyl surface bonded 


to sponge rubber—thick as you like for | 
fade and | 


stain resistant. Ask your B.F.Goodrich | 


resilient feel. Easy to clean 


representative to show you the wide 


range of colors and textures available. | 


B.EGoodrich 


aviation products 


Dept. AW-1C, Akron, Ohio 





Omaha 602,850 
Omaha Airport 
Authority 
Omaha Municipal Airport 
Pave heavy duty apron 4400 square 
yards and light duty apron, 2250 
square yards; shoulder stabiliza- 
tion and blast pavement light 
apron; chain link fence 
Se. spuvdae het ob kc ete cataeen 75,000 
O'Neill Airport 
Authority 
O'Neill Municipal Airport 
Acquire land-—runway construct 
and NW lear zone m 
—SE clear zone pave NW 
runway 1500° x ’. taxiway 
apron light runway r 
obstruction : fence 
TOTAI 


NEVADA 
Reno 


y 


roTaAl 


NEW HAMPSHIRE 


Keene 
\ 


Nashua 0.000 


roTatl 


NEW JERSEY 


Morristown 





SATELLITE CENTER 
U.S.A. 


This is the home of Lockheed’s advanced Satel- 
lite Systems organization. It houses the 2,500 
scientists, engineers, and technicians who 
build satellites for the Discoverer, MIDAS, 
and SAMOS programs of the U.S. Air Force. 
Here, under one 346,000-square-foot roof, is 
America’s largest satellite center. 


MISSILES & SPACE DIVISION 





runways and taxiways 4-22 and 
12-30; construct NE/SW taxiway 
2250° x 50° and NW/SE taxiway 
1100° x 50° including marking 
a ee re ere ees ee 800,000 
The Port of New York 

Authority 

Newark Airport 
Acquire land for clear zone and 
approach zone runway #4 and for 
pment shoulder 
taxiways, holding 


airport devel 
stabilization 
aprons and runway ends 


rOTAL 


NEW MEXICO 
Deming $18,297 
\ is f eming 
Mun pal 
( natr t ATC 


857,417 


Farmington 


rOTAI $405,130 


NEW YORK 


Albany 
\ 
\ 


Hinghamton 








Coun B 
County 


oome 
Airport 
space in 


Broome 
new 
wing 


Finish existing 
minal bullding 
ATCS 


south 


f Islip 
Arthur Alrport 
: or approach 


ter- 


County 
Westche 
Construct 
for luding uti 
all-weather 


54,750 


of intersect 


TrOTAI 


light 


existing taxiways 


f instrument 


York 
ort 
runway 4-22 
netriuc 
14,550° x 75’ 
pads, 600° x 

light 
1 and associated t 


lighting auilt 


taxiways 
holding 
x 40° 


relox 


New Vork 
The Port of New 

: International 
paving and 

f runway 


ncluding he 


Rochester 
nt 


Syracuse 
ime 
Airport 


larence Hancock 


(onetru 
taxiwaysr 


imway ting 


lding nage 
taxiway runway 
weather marking on 
runway atroux eon t« 


and 


utilities 


White Plains 


Authority 


including 
tand light opera 
and 
165 


ated 


York Authority 
Airport G 
light Airport 


taxiway to I 


netrument 


Asheville 
City of As 
Ashe 


1,35¢,000 


fence 


Charlotte 


ax 


550,000 
(,astonia 


il, 


iding 


* ext 


67,000 re 


795,600 


UW 
WW 


and 


for paralle 


‘ 


we 


‘ry 


new 


nent runWa 16-34 


Westchester 
Airp 


control towe 


ter County 


itles and acces 
marking on 
and 


ng taxiways 


NORTH CAROLINA 


kors 


Municipal Alr 


clear zone , 


Continued on p 





0.000 


9.000 


SPACE 
FLIGHT 


Volume 1: 
ENVIRONMENT AND 
CELESTIAL MECHANICS 


By Krafft A. Ehricke 


Program Director, Centaur 
ond Vega Program, Con- 
vair-Astroncutics 


Latest in 
“Principles of Guided Missile Design’’ Series 
Grayson Merrill, General Editor 


Covers the concepts of space 
flight, its environment, astron- 
omy from the viewpoint of the 
astronautical engineer, and prin- 
ciples and methods of celestrial 
mechanics. Comprehensive data 
tables, graphs, many derivations 
and equations of notion are 
helpfully included 

650 


page about $15.00 


—Coming Soon — 
Volume li: Dynamics 
Volume ili: Operations 


VAN NOSTRAND 


Princeton, N. J. 
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MODEL 722° 


USING REVOLUTIONARY 
NEW RADAR PRINCIPLE 


The SF Model 722 Fault Finder presents a 
new and valuable approach to the solving of 
time-consuming cable fault problems. It has 
proven especially valuable in the aviation, 
broadcast and marine industries. 

A true radar principle is used which obso- 
letes the use of the resistance capacitance 
method. With the radar principle, line con- 
dition is portrayed on a cathode-ray tube. It 
accurately defines the fault whether shorted, 
open or intermittent and indicates the dis- 
tance from the instrument to the fault. 

Model 722 is simple to operate and has a 
minimum of controls. An accuracy of 2% in 
ranging to a fault may be obtained. 


SPECIFICATIONS 


RANGE: 10 to 200 feet in cable with a constant 
of .66 — proportionately more or less in cable 
with co higher or lower constant. 

MARKERS: Four markers appear when the 
““marker’’ switch is activated 

PULSE RATE: 2000 cycles per second. 

PULSE AMPLITUDE: 350 Volts — .03 micro-seconds 
in duration. 

WEIGHT: 12 Ibs. 

PRICE: $375.00 f.0.b. Factory, Seattle, Wash 

Contact Factory or Field Representative for complete 
literature or demonstration and early delivery date 


° OTHER MODELS AVAILABLE WITH RANGES TO 100 


MILES 


‘Smtth- Florence, Ine. 


4228 22d AVE, WEST, SEATTLE 99, WASH, 


! 


| 





NE/SW runway and taxiway, 
1000’ x 150° including paving of 
exigjing graded taxiway, approach 
clearance grading in SW approach 
light runway extension ; mark 
NE/SW runway and taxiway. 


Raleigh 
taleigh 


520,500 
Durham 
Airport Authority 
Raleigh-Durham Airport 
Acquire land for clear zone ALS 
relocation and runway extension 
runway 5 and taxiway, 
1400° x 150 widen existing taxi- 
way to 75’; extend lighting 
ate road; enlarge terminal apron ; 
additional terminal apron 


extend 


fence 

Wilmington 16,250 
County of New Hanover 
New Hanover County Airport 

Acquisition of SE clear zone 

way 34 (Tre 
TOTAL 


mbursement) 
$948,002 


NORTH DAKOTA 


None 
OHIO 
Akron 


County of 
Akron-Canton 
Acquire land for 
proach zones and 
extend terminal 
existing 
approach zone re 
clear zone 


Summit 
Airport 
clear 
approach 
apron 


zones ap- 
light 
system 750 


x 300°; overlay apron 900° 


x 240’ lea 
move 


obstructions 


Cincinnati 100,000 


City of C 
Lunken 
t t owe and 


Constru quar- 


Cleveland 188,000 


City of Cleveland 
Cleveland-Burks« 
Lakefront Alrpor 

Construct ntrol 

parking 


storm sewer 


apron 
apron 
Cleveland 
City of Cleveland 
Cleveland-Hopkins Airport 
Acquire land for « zone 
way 5R-23L; construct building 
ATCS” and expand apron pave 
ment around west concourse 


run 
for 


Cleveland 60,000 
County 
Cuyahoga ( 
Acquire land 


approach 


if Cuyahoga 
yunty 


Columbus 


Acquire 


ment a 


proach 
R-27L 
Dayton . 384,500 
James 
Muni 
Acquire 
struct ne 
and fh 
and hok 
Lima 348,350 
County 
Allen ¢ 
Acquire 


ety 


x 


Toledo 


$2,452,059 


$14,350 


Airport 


end N/S 


1000’ x 


zone north 


runway 


Ace e clear 
runway 


50° and 


extend 
light extension 


City 203,700 


Oklahoma 
City of Oklahoma 
Tulakes Airport 

Acguire land for 

ment 

N/W end of 

construct taxiway 

S end N/S runway 

light ind marking 


City 


develop- 
N/S and 
runways, 
warm-up 
relocate 


airport 
clear zones 
NW/SE 
and 


and 


pad at 
threshold 
Oklahoma City 822,077 
ity f Oklahoma ¢ y 
Will Rogers Fiek Municipal 
Airport 
Acquire 
ment 
and 


inway 


“it 


land for alrport develop 
strengthen NW 
of phased out E/W 
taxiway ; 


hangars 


SE runway 
center 75 
for 

apron 


ame in 


strengther east 
5, 9 and and strengthen taxi 
W l n ; atrenagthen, wide 
st shoulders 
natruct 


1 flo 
} 
le 


and 
' 
ana 

liry 


minal 


ATCS 


vide spa 
Seminole 
City f Seminole 
sje Municipal Airp 
land for les zones 
aru 
fen 


pave 
taxi 


- 1,076,600 


light 


roTAL $2,164,277 


OREGON 


Fugene $50,425 
cir 
Mahle 
Acq 
ALS 


light 


and 
Pendleton 
City of Pendleton 
Pendleton Municipal Airport 
Perimeter fencing 
Portiand - 856,517 
Port of I 


rtland 


‘ortland 
I Airport 
luding 


aL, 


taxiways 


nternationa 
holding aprons in 


ed lighting for runway 
matruct exit 
taxiways for runway 


luding associated light 
way Milet un- 


ing <0 x 


¢ tax 
ight 
180° 
OR 


apron ex 


, and aseo 

ze by pa 
weat end f runway 
stru termina 


iding associated light 
perimeter re 
fencing rel 


eathe 


Seaside 50.7486 


Oregor 


1 


TOTAI 


S(81.145 


PENNSYLVANIA 
Allentown 8668 350 


Bradford 61,000 
ty of Bradtor 


Bradford-MekKe 
Airport 
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BEA Comet 4B Makes Proving Run to Tel Aviv 


British European Airways de Havilland Comet 4B is shown at Lod Airport, Tel Aviv, on part of a proving run prior to actual sched- 


uling set for Apr. | (AW Nov. 16, p. 54). 


secondary” run- 
strengthen and 

runway all- 
primary 


marking® 


Acquire land for 
lear z 
secondary 


nes 


ngs 8 6oon 
VFR 


inway 


mark 
instai 
ondary r 
Erle 
Erie Municipal Airport A 
Port Erie Airport 


Rehabilitate and 


itheority 
repi ‘ portion 
lights on inetrument 
marking on 
and VFR 
ondary runway 


high intens 


runway all-weather 
netrument 


marking on 
Harrisburg 
Commonwealth « 
Harrisburg-York 
land for light 
property 


f Pennsylvania 
Airport 
,; acquire 


State 
quire lane 
iditional 
mach 
nway , re 
iment t 
minal buliding to provide space for 
ATCS WB all-weather 
markings on inetrument runway 


ights for ap 


protection to instrument 


nstruct and verlay 


inway expand ter 


netr 


and 


Hazleton 
City of Hazleton 
Hazleton Municipal 
\cequire land for clear zones E/W 
inway remove obstructions both 
nde of E/W (primary) runway 


relocate utilities 


Airport 


indiana 
County of Indiana 
Indiana County 
(Jimmy Stewart) 
Overlay 3600° x 75’ on primary run- 
apron and stub taxiway 
fence public protection; install 
VFR" marking 
Johnstown 
Johnstown-Cambria 
Airport Authority 
Johnstown-Cambria County 
Airport 
Light taxiways 2, 3, 4 
apron 
Philadelphia 
City of Philadelphia 
North Philadelphia Airport 
Install power distribution system 
for dual source of power. 


Airport 
way 


for 


County 


and 6 and 


10,000 


$44,578 


304,250 
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Airline has ordered seven Comet 4Bs 


Vhiladeiphia 
City of Ph 
Philadelphia 
Airport 

Place fill for westerly 

parallel runway 9R-27! 

easterly end; strengthen 


rtion 


adelphia 
International 
I tion 
and 


and 


f runway 1 


lay ™ 
uding 
idjacent area 4 x 
apron 


drainage 


150° 


grading 
minal expansion 
ation [ ghting 


way 


elo 
<4 00 


tax ights 


yards); construct taxiway 


rs se! ng nstrument 


6000° x 25 


Pittsburgh 
County of A 
llegheny County 


land for 


legheny 
Airport 
\cquire extension of ligt 


lane all-weather irking runw 


Pitteburgh 
County of A 
Pittaburgh 


egnheny 
(rreater Airport 
ve and install sub-surface dra 
W parallel runway, 10,5 
markings 
netrument run 
Pottstown 
Borough 


Pottstown 


of Pittstown 
Munk 

for complete 

ends of primary 
primary in 
install me 
on primary 
taxiway 


ipal Airport 
land 
at both 


conatru 


\cquire 
zones 
runway 
way 2700 x 75’ 
dium intensity lights 
runway nnecting 
construct ting taxiway 


primary runway 182° x 40°; 
pole 


and 
onne< 


locate line 


Reading 
Reading Munk 
Authority 
General] Carl A. 
(Reading Municipal 

All-weather marking 

runway construct 
primary runway 

apron to new 

410° x 


ipal.Airport 


Spaatz Field 
Airport) 
on primary 
taxiways 
2400’ x 50’ 
terminal! 


serve 
and 
bullding, 


Williamsport 


serve 
200’. 


7289 000 


Williamsport Municipal 

Airport Authority 
Williamsport-Lycoming 

County Airport 
Acquire land for clear zone at west 
nd of instrument runway; install 
w airport beacon on control 
centralize and consolidate 
and controls to airport 
all-weather markings on 
runway; clear obstruc- 
approach to instru- 
runway strengthen and 
taxiways serving instru- 
extend fence for 


tower 
ipply 
ighting ; 
nstrument 
ons in west 
nent 
erlay 
ent runway; 
public protection. 
TOTAL 


RHODE ISLAND 


Block Island . 
State of Rhode Island 
Block Island State Airport 
Acquire land for clear zones E/W 
inway and runway extension; 
extend and light E/W runway 500’ 
x 100° 
Providence 
State of Rhode Island 
Theodore Francis Green State 
Airport 
Acquire land 
ivy 234 


TOTAL 


for clear zone, run- 


SOUTH CAROLINA 
Columbia 
City of Columbia 
Columbia Airport 
Reconstruct general aviation apron 
ind stub taxiways 
Hartsville 
Town of Hartsville 
Hartsville Municipal Airport 
Acquire land airport develop- 
vent and clear zones; construct 
NE/SW landing strip, 3500’ x 250’ 
and access road ; install segmented 
circle marker, wind cones and 
oundary markers. 
Newberry 
City and County of Newberry 
Newberry Municipal Airport 


{Continued on p. 124) 


for 


powerplants are four Rolls-Royce Avon turbojets. 


$3,783,637 


78.500 


$1434,92: 


$36,000 


32,500 





When fA the heat’s on... 


Syiphon Bellows 
Shrug It Off! 


Your hottest aircraft, missile and 
rocket applications are whipped by 
high - temperature Sylphon® Bellows 
that fight extreme heat, severe corro- 
sion, excess fatigue. 


Custom designed for each applica- 
tion, Sylphon Bellows are made in 
inconel, inconel-X, beryllium copper, 
monel, brass, phosphor bronze or stain- 
less steel, depending on the properties 
Ty required. 


br» 
“ill! Bras 


i \ yn" 


e 


Complete engineering assistance is 
available on any problem of bellows 
application from our Bellows Engineer- 
ing Staff, or write for informative 
Bellows Catalog AK-1400. 


® 


MR CONTROLS 


ROBERTSHAW-FULTON CONTROLS COMPANY 


FULTON SYLPHON DIVISION « KNOXVILLE I, TENNESSEE 





Acquire land for airport and clear 

zones, including approach clearing 

site preparation for NE/SW land- 

ing strip, 2700° x 250° 

Orangeburg ., 50,000 
City and County of Orangeburg 
Orangeburg Airport 

Acquire clear zone for NE/SW run 

way construct NE/SW runway 

400° x 75’, maximum secondary 

apron, parallel and stub taxiways 

install runway lighting, segmented 
cle and lighted wind ne 

TOTAL #146,000 


SOUTH DAKOTA 

Aberdeen 

ity of Aberdeen 

Aberdeen Municipal Airport 
Acquire land (31 acres at SE ene 
f NW/SE runway) mnatruct 
taxiways remove and re ate 
hangar obstruction ; relocate thres 
old lights: reconstruct access road 


surface access road ex 


Mitchell 
ty of Mitchell 
Mitchell Municipal Airport 
Light NW/SE runway 
Rapid Citys 
City of Rapid City 
Rapid City Municipal Airport 
nd taxiways A, B, C ane 
Area 310 and 
ramp including 
tructures for above 
isphalt mat on matlir 
rR 
TOTAL $74,443 


TENNESSEF 
Athens 
‘ in f McMinn 
McMinn County Airport 
Acquire land for runway « 
and t nes mite 
for NE/SW landing 
x ) taxiway and apron 
approacnes t 
pipe 
Bristol 
‘ties ; 
Johnaon C 
Bristol Count 
and Washing 
Tr ity Airport 
Install high nter 
NE/SW CILS) 
entrance signs 
Chattanooga 
City of Chattan: ‘ 
Municipal Airport (Love 
‘onastr t pace n r 
termina illding f 
Cleveland 47,400 
t f Cleveland 
nd Municipal 
SW runway 
ting taxiw 


Memphi« 
Chee er 


19¢,806 


aircraft park 
matruct runway 


Paris 71,650 
( f Henry 
Henry County Airport 

Pave and mark N/S runway. 3800 

x 7 an taxiway relocate util 


Union City 54,900 
County of Obion 
} Stewart Airport 

Acquire land fo ear zones re 
wate County road reconstruct 
runway 4000" x 100° and apron 
grade and turf runway shoulders 
marking 

TOTAL $1,327,749 
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NE/SW run onstruct and pave N/S runway 
1800’ x 75’; install medium inten- 
each end N/S runway; reconstruct ity lights on N/S runway; pave 
Abilene Municipal Airport and mark NE/SW runway ; recon ipron, 300’ x 150’ and stub taxiway 
Extend N/S runway 600’ x 150’, struct and widen taxiway #1; re- Cedar City es 
including extension of high inten- construct taxiways #2, 4, 5 and 6S Cedar City Corporation 
sity light« and marking; construct reconstruct and mark N/S runway Cedar City Municipal Airport 
portions of taxiway parallel to and taxiway %3-North Reconstruct SW end NE/SW taxi- 
N/S runway and exit taxiway, (75’ San Antonio ‘ a7 87 way, approx. 3000’ x 50’ 
width taxiways), including taxi- City of San Antonio Logan 
turn-off signs and markings San Antonio International Air County of Cache 
Vustin "> port a i ind Logan City 
City of Austin Acquire land for NW clear zor Logan-Cache Airport 
Robert Mueller Municipal Airport and R middle marker, approact \cquire land for clear zones and 
Construct taxiways 1, 2 and 3; In clearing ; construct run-up pad NW ‘/S runway extension ; extend and 
tall drainage and ducts under end runway 12 reimburse for ght N/S runway 1190’; construct 
apron natall ducts under taxiways land for extension of ILS rur ixiways both ends N/S runway, 
luding holding apron; remove 
College Station pa , Terrell 10,4 nd install telephone cable under- 
A & M College of Texa City of Terrell ground to permit runway exten- 


,LS" southwest end 
Abilene $80,450 way; acquire land for clear zones 
City of Abilene 


way 


way ' 


Easterwood Airport Terrell Municipal Airport n; fence 
Rehabilitate runway lights, runway _oandimend op a 
10-28 insta taxiway turn-off rg u , . Ogden 
sense, positioner nm tetrahedron; oid City of Ogden 
marking Tyler 5.165 Ogden Municipal Airport 
City of Tyler quire land—clear zones both 
Pounds Field nds NE/SW runway; extend NE 
Acquire land uw ear zot SW runway to 6300’; install me- 
ind “ALS im intensity lights on NE/SW 


Corpus Christi 


nway 
0 I 
Sar con. bs o ne of Waco Salt Lake City 715,620 
» Mun i or Salt Lake City Corporation 
soiene wlan a it ce Salt Lake City Municipal 
54,500 i os « e an ! ort #1 
; re land for north clear zone 
” N/S instrument runway 
Woodville 19 Oot xtend N/S instrument runway to 
- ’ anty . » 000° and install high intensity 
geen seacress Tyler County irpor hts on extension; pave north 


} 


‘ " 5 tii ’ ’ ‘ e 
runway wy 2 \cquire ! inv rtion of connecting taxiway and 
t- . , od ‘ ‘ . ~ : ‘ ; * . 
and conne oye x 19 ! ) ate rt holding apron light N/S 
| ‘ , 
acl . ing ‘ . allel taxiway systen 


appr 
TOTAL . — Spanish Fork 
ties of Spanish Fork 
nd Springville 
Brigham (ity Spanish Fork-Springville Airport 
gham ( \cquire land—clear zone NE end 
Brigham Cit rpo NE/SW runway: relocate power 
Acquire ea NW end of NW/SE runway ; 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeseeeeeeeeeee 


GROW WITH AIRESEARCH 
IN ELECTRONICS 


249,000 


nd recor 

ncluding 
urking shoulders 
netru for 


taxiway) ; and ¢ nec luding 


irking and adjustment of lights; 


iResearch expansion in electronics and electrome- 
chanical activity is creating outstanding positions at all 


} lders for 
ixiwa ‘ if wling 
marking and tment of lights 


Worth 
‘ay 


onatru taxiw 
levels for qualified engineers. 


INSTRUMENT DESIGN : 


Port 
City 
Meachan 
Electromechanical design of force-balance instruments, 
pressure measuring devices, precision gear trains and 
servo-driven positioning devices. Experience in elec- 
trical and electromagnetic transducers desirable. 
Openings also exist in the following areas: Flight 
Systems Research... Controls Analysis... Flight Data 
Components... Data Systems Research... Airborne 
Instrumentation Analysis and Design... Electromag- 
netic Development. 


840,000 
Houston International Airport 
! ' neg NW 
ition of 
obstruc- 
toad en- 
rve east 
aprons 
taxiway 
rainage structure 
tabilize taxiway 
Send resume to: Mr. T. E. Watson 


Longview 
(County 


Acquire land for SE clear zon coos THE CORPORATION ->+cccsccsees 


MeAllen 
“it of M 


Miller Inte 


it sry Yn AiResearch Manufacturing Division 
Midiand Air ; 1 9851 So. Sepulveda Bivd., Los Angeles 45, California 
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23-lb. Turbojet Develops 70 Ib. of Thrust 


Centrifugal flow turbojet engine weighing 23 Ib. develops 70 Ib. of thrust 


The engine 


developed by the Williams Research Corp., Walled Lake, Mich., is intended for helicopter 


rotortip jets and in multiple units for powering light aircraft. 


The jet employs a 4 to 1 


compressor, an annular combustion chamber and a single-stage axial flow turbine operating 
at 59,000 rpm. Williams says that the mechanical problems of high-speed operation proved 
less troublesome than the achievement of high aerodynamic efficiency with the miniature 


components during the engine’s development 


ted wink ne 
TOTAI $956,410 


VERMONT 
Springfield 
Town of Spring 
Hartness Mu 
juire and 
W appr 
Ww 
Ww 
TOTAL 
VIRGINIA 
Lynchburg 000 
Cite of I hi 


Roanoke 75,000 
Cit ‘PR 


TOTAI 2,000 


WASHINGTON 


Bremerton 


Cour 


Everett 
Counts 
Snot 
(Paine 


Constru 


Renton 2,000 


126 


it 


Seattle 


on taxiway primary run 
way; construct pavement on exist- 
Ing intermediate taxiway of 
ondary runway replace SE 
perimeter fence 


Serving 


Seattle 836,234 
Port of Seattle 
Seattle-Tacoma 
Airport 

Partial site 

N/S runway 


to 11.900’ 


International 


preparation for exten 


sion of from 10,200° 


Walla Walla 
City and County 
Walla Walla 
Walla City-Co 


ng taxiways B, C and D 
portion of apron used as 
construct sInA plane 

taxiways C and D and 

rece plane taxiway between tax 
ways BandcC onstruct chain link 
ind gates between terminal 
aprot 

roTAlr $1,270,681 
WEST VIRGINIA 
Charleston $39,500 

“our Kanawha County 


inty Airport 


Rened 


Fikins 


Rolls-Royce Conways Mounted on VC.10 Mockup 


Rolls-Royce Conway bypass engine is fitted to a mounting mockup which will be used on 
the Vickers VC.10 four jet transport (AW Sept. 21, p. 38). Engines will be rear-mounted 
on the 158-ft.-long fuselage. Conways currently are rated at 17,500 Ib. thrust 
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200’, and widen connecting taxiway S\AMAMAAAA SA. 
191’ x 20’; construct airport drain- ~~ 
age and water systems; mark run- 
od PROGRAM SPECIALISTS 
Wheeling 7 

Board of Commissioners, 

Ohio County 


Wheeling-Ohio County Airport | Fi d N 
Acquire land for clear zone runway i w t 
#34 approach and runway #3 ap- in é en € a 


proach ; relocate power line in run- 
way #34 approach | 
TOTAL $449,071 THE 


MITRE 


Clintonville $60,000 
con rornrart ON 


City of Clintonville 

Clintonville Municipal Airport 
Acquire avigation easements in ap- F , 7, 

ormed under the sh f the M h 

proac h zone secondary runway, = nd are ROSACHNNNSTES Institute of Technology, MITRE 
construct paved NE/SW runway is responsible for the design and development of large-scale, computer-based air 
including lights; removal or light- defense systems. The broadening pe of this long-term work program requires the 
ing of obsatructions— secondary run- 4 . , pa 
way creation of a Program Office. 7 ‘fice will be concerned with military program 
Eau Claire cost and funding information and the program phasing data required to support 

City of Kau Claire MITRE’s over-all mission system responsibility 

Eau Claire Municipal Alrport 
Extend paved apron including ramp Immediate appointments to the Technical Staff are available to candidates with 





oo’ remove obstructions ; safety superior qualifications. The le f the positions requires previous experience in 
ence 
Fond du Lac 
County of Fond du Lac 
Fond du Lac County Airport or the physical sciences are de 
Acquire land ; construct paved run- 
way extension including lights and These positions ted at MITRE’s modern facilities 
road relocation ; extend paved taxi- 
way to end of N/S runway; con- 
struct paved apron extension in- 
cluding tie-downs To arrange ate, confidential discussion 
Green Bay 193,407 of these new rtunities, address your inquiry to 


Count of Brown ; 
Green Bay-Austin Straubel Dana N. B nnel Director, Dept. 10-WQ 


soguive tend~dieer suius Slbary THE MITRE CORPORATION 


runway and ear zone secondary 


air defense technology, military igeting, or military plans and program creation 
An advanced degree in Business Administration and formal training in engineering 


ton, Massachusetts 


AAAAAAAAARRARARARARTRRRSSSEEERESS RUESURERERERELE 


244 Woop Srre! LexiINnGTON 73, MassaCHUSETTS 


runway onstruct paved taxiway 


including lights; install high inten- 
sity lights on primary runway. 





UN 





> 
-_ 





4 
4 





Janesville . 20,750 WN AANA 
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GROW WITH AIRESEARCH 
IN ELECTRONICS 


iResearch expansion in electronics and electrome- 
chanical activity is creating outstanding positions at all 
levels for qualified engineers. 
AIRBORNE INSTRUMENTATION ANALYSIS AND DESIGN 


Work involves solving problems in accuracy, response 


zones ; remove 


Madison 

City of Mad 

Truax Field 
Acquire land—clear zones primary 
runwa (N/S) and secondary 
wa (NW/SE) 

Manitowoc 120,000 

City of Manitowo« 

Manitow Municipal rt 
Acquire land netruct paved run 
way including light remove 
betructions rel ate g@aSs pressure 
booster station and utility lines 
Milwaukee 

County of M vyaukese 

General Mit ll Fleld 

equire land for ear zone 

ne and re ite obetru 


onagiating T transmission 
15,000 


oe Ange and environmental effects. 


Openings also exist in the following areas: Flight 
Systems Research... Controls Analysis... Instrument 
Design...Data Systems Research... Electromagnetic 
Dey clopment... Flight Data Components. 


inway extension 
extend and widen 


Oshkosh 799,500 
inty f Winnebag 
Winnebago County Airport 
j land fe lear zones and 
runway extension construct 
tower natruct paved 
including ights and ap- 


learie iced, cae aad Send resume to: Mr. T. E. Watson 
MATINE relocate oat i ci 


Ase gas ine relocate 


@eeeeeeeeeee ee ee eee eeeeeeeeee eee eeeeeeeeeeeeeeeeeee 
@eeeeeeeceeceeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eee 


line in west approach. 

Khinelander ; 62,500 
City of Rhinelander 
and County of Oneida 
Rhinelander-Oneida County 


set ant-—cear sonen peter? | AiResearch Manufacturing Division 


runway; construct paved runway 
eS luding lights; 9851 So. Sepulveda Blvd., Los Angeles 45, California 
approach clearing 
(Continued on page 129) SSCSHESSSSSSSESSSSSETSESTEHEHEHEHEHEHHHEHEHEHEHSHESOHSSEEHSSESHESHSEESEHHESEESEESE 
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What STL does: 


Space Technology Laboratories is making 
significant contributions in theoretical 
analysis, research, development and 
technical management of advanced ballistic 
missile and space systems. STL conducts 
advanced space flight experiments under the 
executive management of the Air Force 

on behalf of such agencies as ARPA and 
NASA. In addition STL’s leadership in 
military applications of space technology is 
illustrated by its successful accomplish- 
ments as the contractor responsible for 
over-all systems engineering and technical 
direction of the Atlas, Titan, Thor, and 
Minuteman portions of the Air Force 
Ballistic Missile Program. 


§ 


There are two sides to the STL coin... 











Preece ere ee eI eer rd 


What STL offers: 


For scientists and engineers with out- 
standing capabilities, STL offers unusual 
growth opportunities in many areas of 
technical activity, including: 

Electronic and Electromechanical Systems 
Vehicle Engineering and Development 
Propulsion and Guidance Systems 
Computer Technology 


Systems Engineering and Technical 
Direction 


Telecommunications 
Airborne Systems 
Ground Support Equipment 





° . 
FOOT OOO OO EERE OE EE EEE EEE EEE EERE EE SEER EEEEEEE EEE EEEEEEEEEEEEEEE ESSE ES SOO E EEE E SETS EEE EEEE EEE EEE ESET EE EE EEE EERE ESEEEEEEEEESEEE EEE HE HEEEEEEEEEEOEEEOEEEEEEEOEODS 
° . 


The Technical Staff of STL is the largest professional group in the nation devoted 


exclusively to research, development, and systems engineering in the field of ballistic 


missiles, space projects, and related advanced technology. If you want to apply your 


skills and talents, in these advanced areas working with leaders in your field, investigate 
positions at STL now. Please send your resume today to Mr. Richard A. Holliday. 
Space Technology Laboratories, Inc., P.O. Box 95004 


Los Angeles 45, California S/ 


SPACE TECHNOLOGY LABORATORIES, INC. 
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Stevens Point 

City of Stevens Point 

Stevene Point Municipal Alrport 
Acquire land ; construct paved run- 
way extension 800° including 
lights; construct paved taxiway, 
Wausau 

City of Wausau 

Wausau Municipal Airport 
Acquire avigation easements; ex- 
tend NW/SE runway %00’, includ- 
ng Nghts; remove or light obstruc- 
tions 


TOTAI 


Hig Viney 

Town of Big Piney 

Big Piney Municipal Airport 
Install medium intensity runway 
lights on NNW/SSE runway in- 
cluding lighted wind cone and alir- 
port beacon 
Huffaio 

Town of Buffalo 

Buffalo Mun pal Airport 
Acquire land for clear zones and 
iirport development: construct new 
NW/SE runway, approx. 4600’ x 
5 including stub taxiway and 
apron perimeter 


fence 
Ciillette 

Town of Gillette 

Gillette Municipal Airport 
Construct N/S runway 
900’ x 7 
Laader 

Town « 

Hunt Field 

NE/SW runway, approx 


f Lande 


widen and surface taxi- 
nd enlarge and surface 
raft parking apron 


TOTAL 


PUERTO RICO 

San Juan 500 

Puerto Rico Ports Authority 

Puerto K International 

Airport 
Site preparat 1 for runway and 
taxiway extens 16 00° 
TOTAL 500 

VIRGIN ISLANDS 
st. Croix 
vernment f the 

irgin Island 

\iexander Ha 
Heconstr 


ahted 


roTAl ° $197, 


Oakland Approves 
New Terminal Plans 


Oakland, Calif.—Oakland Board of 
Port Commissioners has approved final 
plans for a new $4,750,000 passenger 
terminal at Metropolitan Oakland In 
ternational Airport 

Airport expansion program also in- 
ludes a 10,000-ft. turbojet transport 
runway with two miles or more of un 
bstructed overwater approaches at cach 
end, a separate air freight building and 
new parking lot, all to be constructed 
reclaimed by pumping 
more than 14 million cu. vd. of sand 
from San Francisco Bay 

Terminal building will be financed 
with the remaining $3 million of a 
$10 million general obligation bond is- 
sue, $1,555,000 in federal funds, and 
the Port of Oakland’s own financial re- 
sources, 


on 6U0 actes 
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A SPECIAL KIND 
OF POSITION 


FOR SPECIAL KIND OF MEN 


To help meet the urgent and continuing problems of national 
security, RCA has created an Advanced Military Systems 
Department at Princeton, New Jersey. There, in an atmos- 
phere of complete intellectual freedom, men of a very special 
kind are engaged in highly sophisticated analysis and study 
of our national defenses—present and future—and how they 
can be made most effective tomeetany future enemy capability. 


THE POSITION — Studies conducted by the RCA Advanced 
Military Systems Department are of the broadest scope and 
cover such diverse areas as physical and engineering sciences, 
military science, economics and geophysics. Accordingly, 
each member of the technical staff may select his own area 
of work. The only requirement: results must have a direct 
application to problems of nationai defense. 


Each staff member is provided with every opportunity, 
facility and detail environment to use his creative and 
analytical skills to maximum advantage and at the highest 
level. He has no responsibility for administrative details. He 
can call in any specialists he may need. He has full access to 
all available information— military, academic and industrial. 
Furthermore, specialized research projects and laboratory 
work can be carried out at his request by other departments 
of RCA. 


THE MEN — The me ho form the technical staff are a group 
of mature scientists and engineers. They are accustomed to 
responsible positions industrial research, advanced devel- 
opment, or systen anning. Most of them have an exten- 
sive background in the broad fields of electronics, vehicle 
dynamics (space, arine or terrestrial), physics (astro, 
nuclear, or plasma), or operations research (military science). 
All are men who er seeing the fruits of their work have a 
far-reaching effect on the defenses of the country. 


THE LOCATION — !’rinceton offers unique civic, cultural and 
educational advantages. The RCA Advanced Military Sys- 
tems Department itself occupies a new, air-conditioned 
building on the quiet, spacious grounds of RCA’s David 
Sarnoff Research Center. 


INOUIRIES ARE INVITED— If you are interested in learning 
more about this far-reaching program and the unusual op- 
portunities it offers to qualified men, write: 


Dr. N. I. Korman, Director 
Advanced Military Systems, Dept. AM.-1A 
RADIO CORPORATION OF AMERICA 


Princeton, New Jer 


RADIO CORPORATION 
of AMERICA 





























NEW FLIGHT 
FRONTIERS 
AND SPACE MISSIONS 


“Limocopter” 


Mach 6-7 Air Transport 





Bold plans revealed in Lockheed’s program of total flight technology 


Air/Space travel, whether the vehicle is manned or 
unmanned, poses vast problems. To expand the total 
technology of flight, Lockheed’s California Division pro- 
poses bold new concepts for both military and 
commercial vehicles. In line with this, the Company has 
assumed major responsibility for Research and Devel- 
opment on future space vehicles. This responsibility 
extends from development of advanced components to 
major complex systems. 

Advanced projects to spring from this broad base of 
Air/Space travel include: Limousine-Helicopters 
designed for shuttle service between large cities and 
suburbs, or to transit terminals; Mach 6-7 Air Trans- 
ports able to take off and land vertically; Space 
Transports capable of transporting, to an orbit of more 
than 1000 miles, a pilot and 1000 pounds of payload, 
or three passengers equipped to work in space; advanced 


LOCKHEED 


Infrared Systems studies as an advanced detection 
method; and Solar Radiation studies 

This markedly expanded program into the total con- 
cept of flight creates urgent need for personnel with high- 
level skills. The concept ranges from subsonic to hyper- 
sonic speeds; from atmospheric to outer space vehicles. 

High-caliber scientists and engineers are invited to 
take advantage of this need; to investigate the many 
career opportunities Lockheed offers 

Immediate openings are available in: Aero-thermo- 
dynamics; propulsion; armament, electronics — research, 
systems, packaging; servomechanisms — flight controls; 
sound and vibration; physics—infrared, acoustics, electro- 
physical; antenna and telemetry 

Write today to: Mr. BE. W. Des Lauriers, Manager 
Professional Placement Staff, Dept. 11012, 2400 North 
Hollywood Way, Burbank, California. 


CALIFORNIA DIVISION 








JOB 5 sport and business flying plane has good pilot visibility; plane can be used for acrobatics and towing gliders. 


JOB 5 Sport Plane Enters Final Testin 


By Edith Walford ‘5 ee. 


Spittal-Drau, Austria—lirst prototype 


f the JOB 5 two- to three-seat, low 


ving, all-wood monoplane, built bi 
Josef Oberlerchner-Holzindustrie here is 
undergoing final ti pe tests 
This is the first powered urcraft to 
be produced by the company. Ober- 
hner hopes that low price and un 
cated structure coupled with eas 
nd inexpensive maintenance will help 
to generate considerable interest in the 
plane, particularly among aero clubs 
ind schools as well as private pilots. 
Ihe firm, founded in 1940, is well 
tablished a i glider designer and 
manufacturer. It has built approxi- 
mately 4,000 gliders so far, of which 
the Steinadler, Mg 23, Lo 100 and Lo 
150, for example, have won interna- 
tional recognition and championships 
in recent vears 
During the last 10 years the company 
has also maintained and repaired ait 
prit owners and various 


Designed by Austrian engineer Birk- 


ner of Oberlerchner for traiming, sport 
ind business flying, the JOB 5 can also o tricycle landing gear and four-place seating. 
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21th 
ANNUAL 
INVENTORY 
OF 
AEROSPACE 


POWER 


PUBLISHING DATE: MARCH 7, 1969 


SPACE RESERVATIONS CLOSE 
February 15, 1960 
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ABP 


A REVIEW AND PREVIEW 
OF WORLD-WIDE AVIATION 
MISSILE AND SPACE DEVELOPMENTS 


Space Probes... Satellites... 1CBM’s...Man-in-Space... 
Multi-Million Pound Thrust Engines... Nuclear Powered 
Aircraft . . . Supersonic Transports . . . Aerial Jeeps . . . 
. .. are some of the dramatic breakthroughs in aviation, 
missile and space progress which have captured the 
imagination and thinking of scientific, military, govern- 
ment and industry planners. 

In the world’s most dynamic industry, interpreting these 
events is vital to our economic welfare. Each event must 
be studied individually and in terms of industry-wide 
technological direction. The galloping pace of progress 
mpossible for even well informed engineering- 
men to do this job .. , it takes specialists. 


RECOGNIZED AUTHORITY 
For 26 years, key engineering-management men . . . the 
decision m . have turned to the industry’s top 
porting team and the Inventory of Aerospace 
Inventory Issue has won unmatched reputa- 
ct as the most authoritative source of infor- 
jation and its related technologies, It is a 
. . 32 graduate engineers and avia- 
tion specialists. Their full-time job is to collect, sift and 
analyze hundreds of technical and market developments 
in their specialty. Once a year, these events are combined 
and brought to focus in special reports on current and 
future pri . The Inventory of Aerospace Power. 


CONTENTS OF THE INVENTORY ISSUE 

Charts tables, specifications will cover in detail, 
budgets ssiles, manufacturing, engineering, avionics 
e areas of military and civil aviation. In- 
st complete source for detailed specifica- 
nd foreign aircraft, missiles, helicopters, 


makes it 


management 


ixers 
technica 
Power, |! 
tion and! 
mation ! 


product ecialists . 


and mar 
cluded 
tions on | 


engines pace vehicles. 


ADVERTISERS BENEFITS 
The Inventory Issue is a rare opportunity to place your 
advertisi ssage in a climate of proven editorial im- 


pact R 


editoria 


terest generated by past issues and vital 

issure year ‘round use. Your bonus is 
multiple e of your advertising message, Sectional- 
ized edit mat will permit you to position adver- 
tising it ropriate section. Reader service cards are 
included ndle reader inquiries. Advertisers in last 


ved over 7,000 inquiries in seven months. 

better yet... . PHONE your AVIATION 

Manager for additional information. 
rates apply. 


year § issu 
Write, 
WEEK 


Regular 


m:) Aviation Week 


Including Space Technology 


A McGraw-Hill Publication « 330 West 42nd Street, New York 36, N.Y. 











Will tomorrow be a challenge 


0 


...or a bore? 


if you feel that your present job is 
not fully tapping your potential, here 
are 4 new career opportunities for 
Electronics Engineers that have every 
bit of the challenge you may be 


looking for... 





Site Systems Reliability Engineer: This position calls 
for a seasoned engineer capable of integrating and 
directing on-site reliability assurance activities 
necessary to secure customer acceptance of the detec- 
tion system. Unusual combination of technical ability, 
relations and communications (written and spoken) is 


required. Desirable experience includes approximately 
ten years in design and field installation of transmitters 
on electronic systems with ability in both electronic 
and mechanical fields. Ability to motivate technicians 
for optimum performance is necessary. Salary structure 
is equal to the challenge. 





Radar Equipment Systems Specialist: This position 
calls for a creative engineer capable of conceiving 
and directing the design of long-range radar sys- 
tems. Desirable experience includes around ten years in 


at least one of the following: radar systems design, 
antenna systems, R.F. components, radar receiver sys- 
tems or radar data processing systems. Salary structure 
is equal to the challenge. 





a creative engineer capable of defining future de- 

fense and space detection problems as well as the 
ability to conceive and establish the feasibility of 
optimum systems solutions to these problems—-making 
use of the most advanced techniques and understand- 
ing. He must recognize the need for and coordinate the 
development of new techniques and the exploration of 


3 Advanced Systems Engineer: This position calls for 


new phenomena in the area of detection systems. Back- 
ground desired: Bachelor degree pilus a combination of 
advanced training and several years experience in both 
the theoretical and practical aspects of detection sys- 
tems engineering. A desire to work in the conceptual 
phase of system design with the analytical ability 
required to evaluate and demonstrate the effectiveness 
of proposed systems. 





Engineer: Engineers are needed who are able to 
visualize and define future defense and space prob- 
lems—conceive advanced radar systems to solve them. 
An advanced degree and/or strong background in sys- 
tem analysis and design is essential. Assignments open 


4 Advanced Radar Systems Analysis and Development 


include: analyze and define requirements for advance 
detection systems and determine broader parameters 
for such systems, establish their feasibility; analyze 
long range missile detection systems and specify op- 
timum configuration on the basis of utility, perform- 
ance, cost and delivery. 228-9 





All of these openings are on General 
Electric missile and satellite detection proj- 
ects and will be filled with engineers 
having the capability and desire to make 
creative contributions, 


134 


Write in confidence to T. M. George, 
Supervisor—Personne! Administration 


Missile Detection Systems Section 
HEAVY MILITARY ELECTRONICS DEPARTMENT 


GENERAL @@ ELECTRIC 


SYRACUSE, NEW YORK 





WIDE SPACED landing gear gives the JOB 5 sport plane good rough field characteristics 


be used for towing gliders and for basic 
acrobatics 

Powerplant is a single Continental 
C-90-12F engine developing 95 hp. at 
2,625 and 90 hp. at 2,475 rpm 


Design Details 


Ihe wings are constructed in three 
sections. The two-spar center section 
of 54-ft. span, carries the landing gear, 
trim controls and safety-belt attach 
ments. The single spar outer panels 
have an auxiliary nose spar which is 
covered by plywood with the grain run 
ning diagonally to form the torsion 
nose. The rest of the wing surface is 
fabric-covered. The ailerons have ply- 
wood veneer as skin 

Monocoque fuselage nose is fitted 
with a blue tinted plastic glass canopy, 
allowing a good all-round view. It can 
be pushed back o: completely removed 
as desired 


Torsion spar of the rudder 
of plywood as are the ribs and tr 
edge. Rudder is fabric-covered 

Ihe elevator has a single spa 
1 short auxiliary nose spar 
fastened to the fuselage in fou 
It is covered with plywood and 
with a trim tab which can 
trolled from the cockpit 

l'wo-wheel landing gear has h' 
brakes. Rubber sprung tail 
coupled to the rudder and in th 
of large side loads disconnect 
matically from the rudder, an 
illows the aircraft to be turned 
ind moved into position on the ¢ 

Ihe landing gear has lami 
springs which are bolted to 
made of stcel tub:ng in the cent 
tion of the wing 

Oberlerchner is currently com) 
the first production run of the JO 
ind several models are expected 








Cruising speed 


Service ceiling 
Range 
Duration of flight 


Ground roll 
Minimum speed 
Fuel consumption at cruising speed 


Fuel capacity 


Gross weight 


Including full instrumentation. 





Three-seat version 
- 1,507 Ib. 1,350 Ib 
Empty weight 943 Ib 944 Ib. 
Useful load 563 Ib. 376 Ib. 


JOB 5 Performance 


(With propeller of 45.2-in. 
Maximum speed 


pitch and 72-in. diameter) 


112 mph 


99 mph 


Rate of climb (with gross weight of 1,320 Ib.) 787 fpm 


18,040 ft 
398 mi 
4.1 h 


Takeoff distance over an obstacle of 49.20 ft. 1,310 ft 


49? ft 
43.5 mph 
4.75 gph 

19.8 gal 


I wo-seat version 
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HUMAN 
FACTORS 
SPECIALISTS 


Based on the premise that the 
personnel systems of future 
space programs must be de- 
signed to the same criteria and 
concurrently with the equip- 
ment, CONVAIR-ASTRONAUTICS, 
has immediate openings in its 
Human Factors Department on 
the ATLAS and future space 
systems. These men must be 
educated and trained in Psy- 
chology and Engineering, be 
equipment-oriented in the fields 
of missilery and space flight, 
and have a knowledge of Air 
Force skill classifications and 
technical training. 


If qualified, write Mr. T. W. Wills, 
Engineering Personnel Adminis- 
trator, Dept. 130-90. 


CONVAIR 
ASTRONAUTICS 


Convair Division of 
GENERAL 
DYNAMICS 


5647 Kearny Villa Rood, 
San Diego, California 





You're in demand, there’s no doubt about 
that, and rightly so. Want ad, after want ad, 
dangle promise and reward for your talents. 
Many firms offer challenges, and it’s hardly 
one that doesn’t have opportunities. 


So we begin by admitting that these are the 
facts. And we frankly asked ourselves what 
do we, Raytheon Missile Systems Division, 
have to offer a person like you. 


We believe we have something more to 
offer. It's a management policy. It’s summed 
up in the phrase, “Raytheon creates a climate 
for talent.” We feel this is a plus someone like 
you would want to look into. It's not a slogan, 
it’s a fact. A fact that Raytheon Missile 
Systems Division management has made a 
policy that is adhered to. 


if it's opportunities you seek, they're 
certainly here. Raytheon’s Missile Systems 
Division is the largest division of the 
Raytheon Company and it is one of the 
fastest growing divisions too. We think this 
fact is proof of our policy. 


if it's a challenge you want, Raytheon is 
the world’s only purely electronic company 
with prime responsibilities for two major 
missile systems the challenge here is great. 


Perhaps it is better living conditions that 
would be a great deciding factor. New 
England offers seashores, mountains, and ex- 
cellent suburban living, and we are in the 
heart of New England. 

So we have the many things you're 
probably looking for in a position — but most 
important we have a policy that allows for 
you we create a climate for talent. Maybe 
that’s the reason we have grown so quickly. 
Perhaps that, and the other reasons we've 
stated, are reasons enough for you to in- 
vestigate us more thoroughly. Do you meet 
these requirements? 


Call collect CRestview 4-8884 for 
further information and an interview 
appointment. Ask for Mr. Jerry Morris. 
If you prefer, address your postcard or 
letter to Mr. Jerry Morris, Professional 
Employment, Raytheon Company, 
Bedford, Massachusetts. 


Circuit Design Engineers... with ex- 
perience in design of high-speed switching 
circuits, pulse techniques, and computer logic 
in one or more of the following areas: navi 
tion, guidance, control circuits, CCM, F 
PC M, PDM, and fusing circuitry. 


Data Handling Engineers... with ex- 
perience in high-speed, analog-to-digital con- 
version techniques, logic design, converter 
and buffer design. Should have thorough 
knowledge of tape recorder techniques and 
digital, servo, and digital-computer design. 


MISSILE 
SYSTEMS 
D/V/S/ION 


—p— 


-.. creates a climate for talent. 
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THREE-VIEW of JOB 5 prototype shows 
large cockpit canopy area; wide gear. 


ready for demonstration purposes by 
spring, 1960. Firm delivery dates and 
price of the aircraft will also only be 
available in the spring, but a spokes- 
man for the company says cost will 
probably be around $7,700 (33,000 
Swiss francs Turn and bank indica- 
tor, altimeter, tachometer, rate of climb 
indicator, compass, airspeed indicator, 
oil pressure gage, oil temperature regu- 
lator, fuel pressure gage and fuel quan 
tity indicator, fire extinguisher and first 
iid kit are included in the standard 
equipment 


Modifications Planned 


Next step in the JOB series will 
include the following modifications of 
the first prototype 
e Increasing seating capacity to three 
passengers including the pilot with two 
in front and one passenger behind the 
adjustable front seats 
e Fuselage will be of fabric-covered 
steel tube construction with hook for 
towing gliders 
© Later models will have nose wheel 
landing gear 
¢ One-piece wing equipped with flaps 
© Powerplant of future models will be 
a Lycoming 0-290-D2B engine rated at 
135 hp 

The aircraft will comply with normal 
category of Civil Air Regulations for a 
three-passenger aircraft (gross weight 
1,848 Ib. with an average additional 
load of 814 Ib.) and with the U. S. 
regulations regarding the purposes for 
which the plane may be used, that is 
“for nonscheduled commercial trans- 
port of passengers, private aying. busi- 
ness flying ol demonstration flights.” 

The two-seat version (gross weight 
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creativity 


untrarmmeled 
i A KARN SAS 


Out here 
in Kansas there’s still space to breathe. You 
can still drive your car to work in minutes, 
think in a free creative environment on 
dynamic projects undimmed by soot or smog. 


A, WW 2K e up 
to the best of Mid-American living in Wichita, where 


your family will enjoy superior housing, excellent 
schools and churches, ample cultural and recreational 
facilities, and the bracing, healthful climate of four 
true seasons. 

Here YOU, as a senior engineer 
or scientist, will find assignments to chal- 
lenge your fullest powers of creativeness in 
electrical research, antenna design, config- 


uraticn design propulsion and guidance 
systems for existing and future air-space 


systems ...with plenty of opportunity for 
advancement. 


2 |, a CONTACT 
BOEING AIRPLANE COMPANY, WICHITA 1, 
KANSAS. ATTN: MR. MELVIN VOBACH, 
DEPT. AWA. 


relax and think ... in Kansas 


SSOIEWM ie -§ WICHITA 








It's Time To Take A New Heading On Your Course With The 
World Leader In Continuous Wave Doppler Navigation Systems 


The “‘helmsmen”’ of space are the electronics 
engineers. Ryan Electronics needs scores more 
of them right now. 

Electronics engineers to probe more and more 
into space and find out how to adapt the doppler 
principle to man’s farthest reach into the future. 
Electronics engineers to expedite Ryan’s multi- 
million dollar Navy and Army contracts and 


other challenging projects. Electronics engi- 
neers to keep a jump ahead of each new de- 
mand of America’s major military aircraft 
and space projects. Ryan's leadership in C-W 





doppler techniques has accounted for its rapid 
expansion to more than 375,000 square feet of 
the most modern facilities for research, develop 
ment and production in San Diego and Torrance 
in Southern California. Here is your opportunity 
to combine challenging work, a bright future and 
life in an area famous for ideal year-round climate, 
excellent facilities for graduate work, fine 
schools for your children. For full particulars, 
send your resume or write for a brochure to 
Ryan Electronics, Dept. 3, 5650 Kearney 
Mesa Road, San Diego 11, California. 


RYAN ELECTRONICS 


DIVISION OF RYAN AERONAUTICAL COMPANY, TORRANCE, CALIFORNIA SAN DIEGO, CALIFORNIA 
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JOB 5 Dimensions 


Span 30.2 ft. 
Length : 20.8 ft. 
Height 6.3 ft. 
Wing area 129 sq. ft. 
Wing loading 

(three-seat version) 11.6 psf. 

(two-seat version) 10.2 psf. 
Power loading 

(three-seat version) 16.6 Ib./hp. 

(two-seat version) 14.7 Ib./hp. 
Aspect ratio ‘ 7.04 











.540 Ib.) may be used “for traiming 
ind instruction purposes, competition 
and record flights, tal and test flights, 
ind basic aerobatics” according to utili- 
zation group 4 of the German aircraft 
construction regulations 

hight data obtained so far agrees 
with the calculated performance within 
4 maximum variation of plus or minus 


8S‘ according to designers 


PRIVATE LINES 


Independent safety research organi 
zation has been formed by A. Howard 
Hasbrook, who has resigned after five 
years as director of the Aviation Crash 
Injury Research Council of Cornell 
University, sponsor d bv the | light 
Safety Foundation. The new organiza- 
tion will have temporary headquarters 
it Gilbert, Ariz., and is aimed at acci- 
dent and injury prevention in the acro- 
nautical, space and automotive fields 





Allied International Corp., of New 
York City, has been appointed dis 
tributor of the Hiller 12E helicopter 
n the United Arab Re public, Lebanon, 
Kuwait and Iraq, according to A. I 
Pat) Patterson, Allied vice president 
Helicopter is the commercial version of 


the Armv’s H-23D Raven 


United Steel Companies, Ltd., of 
Shefheld, England, is planning construc 
tion of an airstrip near its headquarters 
for use by the company’s executives and 
representatives Airstnp will be de 
igned for light aircraft onlv. Local 
council approval is for five vears 





Polish Lightplane Details 

Warsaw—Poland has released basic 
specifications on its PZL-102 Kos (Black 
bird) and Bies (Demon) all-metal light- 
planes. 

The 65-hp. low-wing Kos, designed 
primarily for sports and “tourist” use, is 
22.3 ft. long and has a 27.9 ft. wing 
span. Flying weight is 1,300 Ib., top 
speed is 102 mph. and range is 435 mi. 

Ihe Bies trainer is 27.9 ft. long and 
has a 34.5 ft. wingspan. Flving weight 
is 3,660 Ib.. top speed is 193 mph., 


range 466 mi. 
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** Another reason to 


JOIN ROHR, the company that’s known by the 
PEOPLE it keeps! 


Diversification means many things to the people who are contributing their 
talents to Rohr’s unchallenged role as the world’s largest producer of 
components for flight. It means a variety of interesting assignments and the 
opportunity for personal growth and professional expression. Diversifi- 
cation has led to Rohr’'s record backlog of nearly a quarter billion dollars 
— 64 percent in commercial contracts — assuring unparalleled stability. 


Rohr’s diversification is symbolized by the jet power package pictured 
above, containing 5000 Rohr-built parts, and the Rohr-developed honey- 


comb brazing process shown below 


“Kol imVvihes WQUVULS from men who can contribute to the 
company’s continued leadership in the aerospace industry. Write to Mr. 
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corp., P.O. Box 


878-A, Chula Vista, California 


WORLD'S LARGEST 
PRODUCER OF 
COMPONENTS FOR FLIGHT 


Chula Vista & Riverside, Calif. 
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Systems Engineers... 


You're needed to analyze a 


DEFENSE 


RCA, the world’s electronics leader, offers men of scope 
the opportunity to participate in a program dedicated to 
the enhancement of our Air Defense capability. We are 
seeking individuals who have the ability to analyze the 
total concept of Air Defense as a system and to evaluate 
the orderly evolution necessary to maintain adequate 
capability. The men who qualify must be imaginative, 
yet practical, and must, above all, seek the stimulation 
which only systems engineering in its broadest aspect 
can offer. 

A degree in Electrical Engineering, Physics, or 
Mathematics is required, plus engineering experience, 
preferably in the following fields: 

Systems Design 
Systems Evaluation 
Systems integration 
Operations Research 
Computer Technology 

Salaries will be commensurate with individual ex- 
perience and job responsibility. Assignment is in the 
Southern United States at a non-military location. Of 


course, RCA’s splendid benefit program will be available 
and major relocation expenses will be assumed by us. 


Qualified appl cants may 8é nd a detailed résumé lo: 
Mr. J. H. Barnes 
Technical Employment 
RCA Service Company, Dept. Y-15A 


Cherry Hill, 
Camden 8, New Jersey 


RCA SERVICE COMPANY 


A Division of Radio Corporation of America 
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WHO'S WHERE 





* 


Continued from page 23) 


Changes 
Sierracin Corp., Burbank, Calif., has an 
d the following appointments: C, J. 
Gilbert, director of manufacturing; B. Tyler, 
director of admunistration; Joe Morford, 
irector of ntract administration 
Dr. Erwin O. A. Naumann, manager of 
velopment, Research and Development 
kngineermg Division of Solar Aircraft Co 
San Diego, Calif 
Jack M. Cherne, assistant to the presi 
dent, Shut-Lok Corp., Anaheim, Calif 
Fred H. Hetzler, purchasing agent, ‘The 
Fafmir Bearing Co., New Britain, Conn 
Dr. Samuel Levine, director of enginect 
ind research, Defen Products Divi 
Fairchild Camera and Instrument 
Corp.. Svosset. N. ¥ Also: Robert Bruce, 


c 


Jr., marketing manager for the division 
Dr. 8S. Dean Wanlass, manager of Prod 
t Planning, Acronutronic Division of Ford 
Motor Co., Newport Beach, Calif Also 
Dr. R. E. Beckwith, head of the Opera 
tions Research Section in the Army Ta 
tical Operations Central \RTOX pr 
t \eronutroni ( omp ter Operation 
Raymond W. Wells, director of engi 
ring, Aircraft Armaments, In heVS 
Nid 
Dr. Curtis 1 Miller 
semor staff of Nationa 
n ( Pa acdk na Calif 
Vernon Tavlor is now a research associ 
the staff of Flight Safety Founda 
In New York. N.Y 
Jerome ( Joerger,. manager, Acronau 
tical D ion tf Aerowt4.en | ory 
Calif 
H. William Thomas, mark 
t nag Astronaut 1D t 
Vought Aircraft, In Dallas, Tex 
Shinafelt, du f qualit 
itt d servi \cronaut Din 
(_ hat Vi ght 
Herman Kockritz, industrial 
inager, Electro-Mechanica 
Lear, In Grand Rapids, M 
Frank M. Wilson, manager 
lam Din 1, Lockheed An 
Marictta (,a Divi 
Robert L. Jannen 
tor, Leach Cory 
\lso R. S. Anderson, 
\. Marshall wef cr 
ts D f Leach 
Conrad Kunze, a 
Convair (San 
’ i] Dyna ( 
Beal P. Moore 
\ f Electronics Dey 
Ing g. In Plainhel 
Dr Joseph Hull, d 
Laborator Litt 
I 1) wT “a 
Beverly D. Kumpfer, 
a Salt Lak Cort 
I tron Tube D 
Daniel G. O'Connor, a 
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EMPLOYMENT OPPORTUNITIES 


Sure, we're proud of what they're saying in consumer circles... 


BUT, MR. ENGINEER, DID YOU KNOW... 


... that people are talking up Magnavox in the military and industrial 
fields as well? That we not only make the world’s finest stereophonic 
high fidelity, radio phonographs and television instruments, but do 
vital work for some of the principal names in government and 
industry both here and abroad? We are, in fact, currently engaged 
in advanced electronic activity covering the broad 

areas of communicatior , airborne radar, missiles, anti- 

submarine warfare systems and data processing 

equipment. And the growing demand for our services in 

every one of these fields has made it necessary to put in 

a call for more creative talent. If you’re an engineer with 

a yen for challenge . . . if you like to work with interesting, 

capable people... and if you very definitely DON’T 

intend getting lost in the crowd .. . look into 

Magnavox. There’s a promising future ahead. 


Phone Dick Eary (collect, of course) at 
Eastbrook 9721 in Fort Wayne or write 
him today for complete information. 


COMMUNICATIONS DATA HANDLING 


THE MAGNAVOX CO. ¢ DEPT. 225¢ 
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EMPLOYMENT OPPORTUNITIES 





i. has current openings as de- 
Gp scribed below, in Radar Naviga- 
tion, Communication, Data Proc- 

essing and Closed Circuit Television Systems. 








SALES APPLICATIONS ENGINEERS 


Engineering or Sales engineering background. To contact 
military agencies or commercial airframe manufacturers 
regarding the possible application of GPL systems. Maintain 
customer liaison. 


SERVICE SUPPORT PLANNER 


To be responsible for the preparation. maintenance, and 
liaison for support requirements, including spare parts, 
field service, technical manuals, etc.. tving-in with the 
sale of complex electronic systems. Severa’ years of 
experience in this held required. 


CONTRACT ADMINISTRATORS 


To be responsible for military electronic contracts of 
all types. Several years experience required, plus 
education at the college level. Quality control, produc- 
tion control, or military experience desirable. 


Please write in confidence 
DiVisioON indicating current carninas, to 


William A. Schell 


& GPL Division 
GENERAL PRECISION 


INCORPORATED 


GENERAL PRECISION unc. 


63 Bedford Road Pleasantville, New York 


Engineers and Physicists 


Your talent and time go further 
in Minnesota, land of opportunity 


portunity to progress according to their cape 
bilities. And finencial security with one of the 
Send for free booklet nation’s most stable companies 
with all the facts 


Then too, they appreciate the unhurried, 
Even if you ore not now planning a change friendly way of life in Minneapolis. They spend 
in employment, you'll be interested in learning longer evenings with their families becouse 
why it is that our engineers and physicists seem — to and from work is easy, uncongested 
to accomplish so much more thon many others ir children grow strong and healthy in o 
That's why we invite you to complete the cou- wholesome environment. And they're educated 
pon below and send today for all the facts about in fine, trouble-free schools with low pupil 
employment opportunities at the Mechanical Divi teacher ratio. Many of ovr people live within 
sion of General Mills. walking distance of a lake, park or golf course 
A short drive takes them to some of the best 

hunting and fishing anywhere 


Do you oask—hove we hit upon some ex 
traordinary motivational formula? No. Are ovr But we tell you al! about this in the free book 
people geniuses with o — human devotion? let. Send for yours today—especially if you'd 
Certainly not. But they, like you, ore talented like to move oheod in any of these fields 
ond crective. They appreciate professional free 
dom. Challenging, non-routine assignments in 
odvanced millers and industrial projects. Op © Systems Configuration © Electro 
sign 


® Advanced Pu 
sign 
~ Video Circuit 


ee eee ee © Micro-wave Develop Development 


@ Electronic Circuit De 


ment © Advanced inertia 

Navigational Syster 

Development 

@ Transistor Circuitry ®@ Optical and Infra-Red 

© Advanced Digital Com Equipment Engineering 
puter System Design @ Electron Optic 


Mr. G, P. Lambert, 

Manager Professional Employ ment 
Mechanical Division General Mills 
1620 Central Avenue, Dept. A.W.-1 
Minneapolis 13, Minnesota 


® Atrr ospheric Physics 


MECHANICAL 
DIVISION 


( 


Colleg . Deg y 


| 
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MANAGER 


Structures 
Laboratory 


1 significant opportunity for a 
highly qualified senior engi- 
neer to supervise the Structures 
Laboratory of one of the coun- 
try’s leading R & D facilities. 


Position demands an extensive 
background in statie and dy- 
namic testing, a thorough fa- 
miliarity with state of the art 
in application of combined tem- 
perature, pressure and other en- 
vironments to space vehicles. 
Business and management ex- 
perience are desirable; a know!l- 
edge of required equipment 


and facilities is essential. 


Location: A major east coast 


city. 


All replies will be held in strict 
confidence. Please write to Box 
P3490, Aviation Week, Class. 
Ady. Div. P.O, Box 12, N. Y. 
i, N.Y. 











MANAGER 
OF RATE PROCEEDING FOR 
MAJOR CERTIFIED AIRLINE 


Plan, supervise and participete in presen 
totions before federal and stote regulutory 
agencies regarding levels and structures of 
possenger fores and corgo ond mail rates 

Must have transportetion of public utility 
experience in dealing with regulotory ogencies 
in connection with such subjects os cost allo 
cations, determination of rate bose, onolysis 
of profit levels in relation to investment, cost 
of capital, the relotionship of rates to cost 
ond other factors, ond the interrelationships 
of rotes for vorious forms of tro 


Airtine experience te desirable but net a require. 
ment 
Applicants should submit full statement of back 
ground and salary requirements 
P-3434, A 


M gan A 











SOPHISTICATED 
ENGINEERS 


A NEW STATE OF THE ART 


We hove succeeded in the develoment of 
on entirely new concept for the SUCCESS- 
FUL plocement of qualified engineers and 
scientists. We now have in excess of 4,000 
openings in the $8,000.00 to $60,000 bracket 
Never a charge to applicant. For confidential 
consideration submit resume in duplicote 
indicating geographical preference and salory 
reauirements 


RICHARD L. BERRY ASSOCIATES 
1018 Commercial Trust Bidg., Philadeiphia 2, Pa 
Locust 3.6654 
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EMPLOYMENT OPPORTUNITIES 








INERTIAL 
SYSTEMS 
DEVELOPMENT 


there are opportunities at 
Honeywell Aero for the engineer 


or scientist who is interested in some straight talk to 


participating in this growing 
field of technology. While spe- os . . 

cific inertial systems experience engineers aiming at 
is desirable, you may also be 


qualified by your background management 


and/or related experience tor 


activities in the inertial systems 


from General Electric's 


development at this time. Spe- 
Defense Systems Department 


cific openings include: 


Opportunities to demonstrate management ability on a 


SYSTEMS ANALYST ‘ 
significant scale are often hard to locate. 


Mathematician or engineer with 


strong background in vector analy- However, engineers looking toward engineering man- 


sis, operational calculus, matrix al- agement goals will find unusual potentialities for attaining 
gebra and related techniques. To their career goals at G.E.’s Defense Systems Department, 
carry out analysis of inertial sys since Military Systems Programs are a prime function of 
tems configurations including error this operation. 

evaluation 


A number of programs are now being initiated. If you 
DIGITAL SYSTEMS AND are technically qualified to pull your weight on assign- 
LOGIC DESIGNER ments in Systems Engineering, you can move ahead into 


Familiar with digital logic tech- management functions as your program advances. 


eo at current state of the art Th stepping-stone assignments require the exercise 
apa ot organizin computing P P 
' a _ aaa — : R : pos 8 “a of technical leadership from proposal effort and determina- 
systems > perform ous ‘ : j . ‘ 

tion of basic system design criteria, through delivery of 


cluding logical design and critical : 
equipment. 


parameter specification, 
The work progresses into supervision of system modi- 

ELECTRONIC ENGINEER fication, establishment of system test criteria, and plans 
Electrical engineering degree plus and schedules for equipment and sub-system design work 
experience in miniaturized semi- to be performed. (No equipment design or fabrication is 
conductor electronics development carried on at DSD.) As your technical management abili- 
To design servo, pickoff, and other ties are demonstrated, large areas of additional respon- 


electronics for use with gyros and pegs ‘ 
6) sibility will be delegated 
accelerometers. 


ENGINEERING PHYSICIST Immediate Openings In 

Systems Program Engineering - Systems Test 
retical understanding of mechanics, Systems Synthesis - Systems Logistics 
magnetism and electricity to analyze Systems Maintenance - Guidance Equations 

and develop inertial sensors of novel Inertial Guidance & Navigation « Radio Guidance 
and original design. Information Theory & Noise » Space Physics 
Operations Analysis + Engineering Writing 


Physicist with practical and theo 


To discuss these and other openings 


which may exist, write or phone : , 
Please forward your resume in confidence, 


including salary requirement, 
to Mr. E. A. Smith, Dept. 1-B. 


Honeywell \\DSD Pet 


AERONAUTICAL DIVISION - A Department of the Defense Electronics Division 
2600 Ridgway Road, 


isl GENERAL @® ELECTRIC 


To explore professional opportunities in 300 South Geddes Street Syracuse N.Y. 


other Honeywell operations coast to coast, 
send your application in confidence to 


H. K. Eckstrom, Honeywell, Minneapolis 
eatin a Cea 


Employment opportunities con’t on page 144 


R. O. Maze, Chief Engineer, Marine 
Systems Group, Dept. 312A. 
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EMPLOYMENT hevdhiematesianines 


AMERICAN AIRLINES 


has an immediate opening for a 

Weight & Balance Engineer to work 

in the Flight Performance Division 

at New York’s La Guardia Airport 
* 


' 
| 
| 
! 
! 
l 
| An aeronautical 
require j Ai 
| engineerl experience 
| edge of CAR is desirable 
bilities include development 
| control systems and operatir 
tion for American's growing 
| airliners 
| Starting salary $6.500-$7.500 
| . 5 Y 
| 
| 
l 
| 


ommensu! 


Submit detailed resume to 


P. A. FRANKLIN 
I AMERICAN AIRLINES, 

100 Park Ave., N. Y. 17, N. Y. 
1 








POSITIONS VACANT 


Need first —— radioman for first class shop 


Grove 
Hangar Hou 
. Houston 17, Texa 


Helicopter Pilots: Employment eng 
Ls P I 


Write: Petroleum Helicopters 


POSITIONS WANTED 


ave piiet: over 11, ooo hrs. in maiti- ~ongene 


Resume on req "W-3 l Av atior Week 


SMEL. ger een instrument, , Commercial 
3000 bh military administrative 
maintenance exy ‘Desire helicopte rt 


sales positior PW-3412 Aviat t Week 


are A pilot with MEL. DC-3 type ATR; 
SEL&S & ME: Rotocraft Glider FI A&I 
ght. medium twir isiness 
ve you Dive f 
and Amer 
ture, temperate 
ences. Satisfact 


McGregor, lowa. 62 


Pitot. aTR with over 3000 hours first pilet in 


ai 4 from light plane -e e heavy 
nee renal ops ine udes 551 vile . straight 
and — uction test experience \lso have 
DC-6-7’ 

4 


Ex-Naval aviater, B.S. M. E. degree. 28 years 
old with 280 } et 730 brs 
DC-6B prod " . lot and airlines 
experience desire e tent 


flying positior 


FOR SALE 


oc 3 1820- 56 16 place Beluxe enanative in- 

teri« comple IFR elec st 

rframe O ; 

r ler one tw l ght 

eferred t } Jack 
ernational Airy 17 

Texas ] 41-5366 


PBY SA, Two amphibians converted for 2 
crew cargo—passenge ise. FS 104, Avia- 
tion Week 

Grumman Maillard, Custom interior—tong 
range tanks. Collins-——Bendix Rad FS-3411 
Aviation Week 
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FOR SALE 
C-46 AIRCRAFT 


A or F and T Category 


Passenger or Cargo 


Immediate Delivery 


INTERNATIONAL AIRCRAFT 
LOCKHEED AIR TERMINAL, BURBANK, CALIF 


CALL TRIANGLE 7-5378-—CABLE INTERAIR 


TRADES ACCEPTED 
BROKERS WELCOME 








IDEAS, PATENTS WANTED 


We are seeking patented or patentable items for 
manufacture and sale to the Civilian Aviatior 
Market. We can consider only these items which 
are useable on many of ali types of business and 


and which will contribute to 


private aircraft 
safety. comfort and economy of flying 

if you wish to segotiate an arrangement for the 
manufacture and sale of such a potential product 
please send information with pictures or drawings 
te our New Products Department. via Registered 
Mail 


SCOTT AVIATION CORPORATION 


Lancaster, New York 


EQUIPMENT - USED or RESALE 


Fw@eenwe eee eee 
r) Excellent Domestic-U. S. FAA Certified r 


CONVAIR , 
340/440 


for airlines or converted 
to your specifications 
as on executive 
LEASING or FINANCING 


CALL, WRITE OR WIRE 


WILLIAM C. WOLD ASSOCIATES 
551 Fifth Avenue, New York 17 
Mu 7-2050 — Cable: BILLWOLD 


i Including Turbo-Prop Conversion ft 





FOR SALE 


Beechcraft Twin Bonanza 
Model D-50 


Purchased New July 1957—Personal airplane 
of Executive under full time supervision of 
Professional Pilot, continuous full time main 
tenance, never damaged, always hongared 
675 hours total time, excellent radio, avail 


able for demonstration 
coll or write 


C. J. COLGAN, Pilot 
1604 K St. N. W.. Washington 6.0 C 
Sterling 3-1205; evenings, Warfield 7-4510 








NEW CYLINDER LAPPING MACHINES 
Mig. by Barnes Drill Co. Shop cir operoted 
complete with odapters for ®-985, 1340, 1830 
2800. 1820 & 2600. Automatic stroke counter 
& shut of. Shipping wt. 1100 Ibs 

SEABOARD SUPPLY CO 


2933 4th Ave. So Seattle, Washington 








FOR SALE 


1952 Beechcraft D-18S, 


Serial No. A-847. Excellent Condition 


Low time engines, Hydramatic Propetiors, 80 
gal. nose tank. windshield wipers, Gre detectors 
in engine nacelles, and radie compartment ARC 
210 transceiver. Collins 1713, T-2! transmitter 
Dual ARC Omni. CO-! Course Director with slaved 
gyro, ARC 221A ADF. LF receiver, MB-3 Marker 
Beacon receiver, Wilcox 20 channel glide slope 
receiver, isotation Amplifier, Air Stair Door. 5 
seat interior with rear bulkhead removed, F iber- 
glass tail wheel deors Assorted Spare Parts 
included 


Price $42,000.00—Contoct R. F. Hinds 
THE CHEMSTRAND CORPORATION 
Decatur, Alabama Elgin 3-7554 














FOR SALE 
EXECUTIVE DC-3 


In the finest condition. Features beavtiful 
walnut appointed, 16-place interior. It has o 
very low time airframe and is powered by 
PEW R-1830-94 engines—450 hrs. S$.O.H. Com 
plete radio equipment and an A-12 autopilot 
Priced for immediate sale. Brokers inquiries 
welcome 
For additional details write or call 


Mr. Max Stanley 


NORAIR 


A Division of Northrop Corporation 


1001 East Broadway Hawthorne, California 
ORegon &-9i11, Ext 1501 





HILLER HELICOPTER 


Modernized UH12B with complete agri 
cultural spray equipment. Attractively 
priced. Low time. 


EAST COAST AVIATION CORPORATION 
Lexington 73, Massochusetts 


MFR. SEEKING NEW 
Accessory Items to Manufacture | 


Related to aircraft & allied industries. ¢ 
Other items of merit will be considered ¢ 


Box AW 612, 125 W 41 St NY 36 

















FOR SALE 


SUPER 18 BEECH 


Total time 1500 hours—excellent condi- 
tion—complete airline radio dual instru- 
mentation with spares. One owner since 
new 
Chief Pilot C. S$. HENRY 
Phone: LEHIGH 5-4685, New York, N.Y 








DON’T FORGET 


the box number when answering adver- 
tisernents. It ie the only way we can 
identify the advertiser to whom you are 


writing 
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neni 


viscoelastic stress analyst 


ENGINEER or SCIENTIST with M.S., or PH.D., degree 
and experience in comprehensive stress analysis of the 


behavior of elastromeric, composite solid propellant 
grains in case-bonded applications. Will participate in 
an experimental program to test the validity of the 
analysis and its applicability to the solution of problems 
arising in the manufacture and projected use of 

solid propellant motors 


Recent graduates with related experience will 
be considered. 


U.S. citizenship required, 


VV 


Send resumé or 
apply in person CALTECH 
fo... JET PROPULSION LABORATORY 


A Research Facility Operated for N.A.S.A. 
4800 OAK GROVE DRIVE + PASADENA, CALIFORNIA 


AAAKAA 
WW 








LETTERS 





. . . “Ne . . 
Aviation’s Significance 
The letter in Aviation WEEK 
28 (p. 94 1 Navy Captain 
the “Pearl Harbor trust fund 
points im its favor 
But the vest 


made was 


from 


point 
P nat 


th Capa TICS 
Here 


pl inc¢ 


mad¢ 


B-70 Comments 
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SAC 
ff 
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IncTca } 
of penetration, with questiona 
the undersigned’s 

lf we ire to 
ittempts to increase the effective th 
subsonic SAC, why not put mor 
on developing a supersonic SAC ’ 
might greatly increase the percentage of 
penetration at very high altitudes and at very 


opmlion 


resort to ta in 


emphasis 


1 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week. 
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The micro-module is a new dimension in mili- velocity rget position, barometric pressure, 
tary electronics. It offers answers to the urgent and other data into information for surface to 
and growing need for equipment which is surface missile firings. The soldier-technician 
smaller, lighter, more reliable and easier to monitoring the exchange of computer data will 
maintain. Large scale automatic assembly will have modularized communications with the 
bring down the high cost of complex, military other elements of his tactical organization. RCA 
electronic equipment. Looking into the immedi- is the ontractor of this important United 
ate future, we see a tactical digital computer States A Signal Corps program and is work- 
occupying a space of less than two cubic feet. ing in ¢ harmony with the electronic com- 


It will be capable of translating range, wind ponent lustry. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, NEW JERSEY 








FUEL MANAGEMENT i 


...FROM Sie > 








DPERATIONS: 12500 Aviatién Blvud., Hawthorne, oo 

; : 2 
ROL “HVISION: Westbury, L. La@iNew York 

ARCH AND DEVELOPMENT CE 


- 


. 
op 


The products of SMI are available in Canada and thrqaugh@@@ 


*. 


d through Servomech M ) Limited, Toronto 15, Ont 


b...ee 








pi sin 
er eee ee 
nes yey 





ar 
rerun 
: . i \ ~ ‘ “ 
. ; 
; as : 
eo 
3 














